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Purpose: To estimate fiber-specific T1 values, i.e. proxies for myelin content, in heterogeneous
brain tissue.
Methods: A diffusion-T1 correlation experiment was carried out on an in vivo human brain using
tensor-valued diffusion encoding and multiple repetition times. The acquired data was inverted
using a Monte-Carlo inversion algorithm that retrieves non-parametric distributions P(D, R1) of
diffusion tensors and longitudinal relaxation rates R1 = 1/T1. Orientation distribution functions
(ODFs) of the highly anisotropic components of P(D, R1) were defined to visualize orientation-
specific diffusion-relaxation properties. Finally, Monte-Carlo density-peak clustering (MC-DPC)
was performed to quantify fiber-specific features and investigate microstructural differences between
white-matter fiber bundles.
Results: Parameter maps corresponding to P(D, R1)’s statistical descriptors were obtained, ex-
hibiting the expected R1 contrast between brain-tissue types. Our ODFs recovered local orientations
consistent with the known anatomy and indicated possible differences in T1 relaxation between ma-
jor fiber bundles. These differences, confirmed by MC-DPC, were in qualitative agreement with
previous model-based works but seem biased by the limitations of our current experimental setup.
Conclusions: Our Monte-Carlo framework enables the non-parametric estimation of fiber-specific
diffusion-T1 features, thereby showing potential for characterizing developmental or pathological
changes in T1 within a given fiber bundle, and for investigating inter-bundle T1 differences.
I. INTRODUCTION
While diffusion MRI has provided enhanced sensitivity
to tissue microstructure in vivo by capturing the trans-
lational motion of water molecules diffusing in biological
tissue,1–4 diffusion-relaxation MRI (drMRI) additionally
reports on the local chemical composition of the aqueous
phase.5–12 For instance, the longitudinal relaxation time
T1 informs on molecular dynamics13 and on the presence
of paramagnetic species14 in simple liquids. In vivo, it
is mainly determined by cross relaxation, magnetization
transfer and spin diffusion with macromolecules in gen-
eral15–17 and myelin lipids in particular,18–22 as well as
by the interplay between relaxation and diffusion.23 How-
ever, microstructural studies have been hindered by the
fact that the measured drMRI signal is only sensitive to
the voxel-averaged diffusion-relaxation profile, with typi-
cal cubic-millimeter voxels comprising multiple cell types
and the extra-cellular space.24–28
Two strategies were explored to alleviate the lack
of specificity of the drMRI signal. On the one
hand, multiple models and signal representations have
been developed to relate either the diffusion-T229–31 or
diffusion-T16,7,32 MRI signal to the voxel content. How-
ever, models/signal representations rely on compart-
mental/functional assumptions that may disagree with
the underlying tissue microstructure.33–35 On the other
hand, ‘tensor-valued’ diffusion encoding gradient wave-
forms have enhanced the specificity of the data itself
by targeting specific features of the intra-voxel diffu-
sion profile.36–41 Indeed, such measurements typically
use four acquisition dimensions - the trace b (size), nor-
malized anisotropy b∆ ∈ [−0.5, 1] (shape) and orienta-
tion (Θ,Φ) of an axisymmetric encoding tensor b3,42,43 -
to probe the four dimensions of microscopic axisymmet-
ric diffusion tensors, i.e. their isotropic diffusivity Diso,
normalized anisotropy D∆ ∈ [−0.5, 1] and orientation
(θ, φ).44,45 Tensor-valued diffusion acquisition schemes
have since been used to further investigate signal rep-
resentations39,46,47 and models.48–53
While inversion of the diffusion-relaxation NMR sig-
nal is already common practice in the porous me-
dia field,54–57 the advent of ‘tensor-valued’ diffusion-
relaxation correlation measurements has resulted in the
development of non-parametric Monte-Carlo signal in-
version algorithms of the diffusion58 and diffusion-T1-
T2
11 MRI signals in porous media, and of the diffusion59
and diffusion-T212 MRI signals in the in vivo brain. Al-
though noise-sensitive,35 these algorithms do not rely on
any compartmental/functional assumption regarding the
voxel content, nor on constraints regarding data com-
pression60 or the density of the acquisition sampling
scheme.61–65 They also do not consider any regulariza-
tion to guide the search for a suitable solution to the
inverse problem.66–69 Enhanced by methods aiming to
visualize and quantify fiber-specific properties, even in
fiber-crossing areas of the white matter (60 to 90% of
voxels in a typical whole-brain imaging experiment70),
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2Monte-Carlo signal inversions have been shown to yield
critical sensitivity and specificity to fiber-specific T2 val-
ues.71–73 However, this work has yet to be extended to
fiber-specific T1-values, which are of particular interest
to evaluate changes in bundle-specific myelin contents,74
relevant to the study of neurodevelopment, plasticity, ag-
ing and neurological disorders.75–77 Indeed, T1 contrast
is sensitive to myelin,18–22 like many other contrasts78,79
such as T2,80–86 T ∗2 87–89 and magnetization transfer.82,90
Importantly, note that none of these contrasts are ‘spe-
cific’ to myelin.79
In this work, we leverage non-parametric distributions
P(D, R1) of diffusion tensors D and longitudinal relax-
ation rates R1 = 1/T1 obtained via Monte-Carlo in-
version of a diffusion-T1 weighted in vivo human-brain
dataset to resolve sub-voxel diffusion-R1 components.
We first estimate parameter maps of these distributions’
statistical descriptors and extract orientation-resolved T1
values within the pool of highly anisotropic components
output by the Monte-Carlo inversion algorithm. These T1
values are then color-mapped onto non-parametric orien-
tation distribution functions (ODFs)71,72 and quantified
in terms of median value and precision using orientational
clusters obtained via Monte-Carlo density-peak cluster-
ing (MC-DPC).73 In particular, these novel tools enable
to identify significant differences with respect to T1 re-
laxation between major white-matter bundles. After de-
scribing how our in vivo human-brain data was acquired
in Section IIA, we lay down the theory underlying the
Monte-Carlo signal inversion algorithm, the statistical
descriptors of P(D, R1), and our ODFs in Section II B,
and detail the MC-DPC procedure in Section IIC. We
then present our results in Section III and discuss them
in Section IV, before concluding in Section V.
We emphasize that this work is merely a proof of
concept for non-parametric fiber-specific T1 relaxometry.
Firstly, vast improvements could be brought to our ex-
perimental setup, as detailed in Sections IIA and IV. Sec-
ond, better matching between the output of our Monte-
Carlo framework and plausible white-matter tracts would
be yielded upon integrating tractography91–98 into our
analysis pipeline.
II. METHODS
A. In vivo human-brain data
Data collection was approved by the Spectrum Med-
ical Imaging local ethics committee. A healthy volun-
teer was scanned on a 3T GE 750w equipped with a 32-
channel receiver head and neck GEM coils (only 12-16
channels used for head) using a prototype GE multidi-
mensional diffusion (MDD) spin-echo sequence with EPI
readout, echo time τE = 120 ms, FOV=240x240x12 mm3,
voxel-size=3x3x3 mm3, fat-saturation (fat-sat) pulses,99
and ASSET acceleration factor=2, customized for tensor-
valued diffusion encoding46,100 and variable repetition
time τR. Tensor-valued diffusion encoding was performed
with numerically optimized101 Maxwell-compensated102
waveforms. We also attempted to match their frequency
contents.103 The same tensor-valued diffusion-weighted
sequence was repeated for τR = 1, 2 and 5 s. The di-
mensions of the resulting 20-minute 363-point acquisition
scheme, shown in Figure 1, match those of P(D, R1). The
signal-to-noise ratio of this dataset was estimated across
voxels of the corona radiata by computing the mean-to-
standard-deviation ratio of the spherically encoded diffu-
sion signal at b = 0.1 ms/µm2 (see Supplemental Material
of Ref. 100). It equals 20 at τR = 1 s and 40 at τR = 5 s.
As indicated by the aforementioned FOV and voxel
size, only four axial slices were acquired so that to limit
the acquisition time. While an inversion-recovery slice-
shuffling sequence could drastically reduce acquisition
time,8,9 our prototype sequence is currently limited to
sequential slices.
B. Non-parametric Monte-Carlo inversion
1. Signal fitting and bootstrapping
We used a modified version of the 5D Monte-Carlo in-
version algorithm found in Ref. 12 (pioneered by Ref. 54)
to analyze the diffusion-R1 dataset described in Sec-
tion IIA. Let us consider axisymmetric diffusion ten-
sors, parametrized by their axial diffusivity D‖, ra-
dial diffusivity D⊥ and orientation (θ, φ). An alter-
native parametrization includes the isotropic diffusivity
Diso = (D‖ + 2D⊥)/3 and normalized anisotropy D∆ =
(D‖ − D⊥)/(D‖ + 2D⊥) ∈ [−0.5, 1].38,44,45 Our Monte-
Carlo inversion technique retrieves non-parametric 5D
intra-voxel distributions P(D,R1) ≡ P(D‖,D⊥, θ, φ,R1)
by fitting a set of diffusion-T1 weighted signals with
a finite weighted sum of N components (Dn ,R1,n) ≡
(D‖,n ,D⊥,n , θn , φn ,R1,n), with 1 ≤ n ≤ N = 50. Given
that the T1-weighting of the dataset detailed in Sec-
tion IIA is provided through a spin-echo sequence with
constant echo time τE and variable repetition time τR,
the inversion algorithm inverts the following discretized
signal equation104
Sm =
N∑
n=1
wn exp(−bm : Dn)
× [1− 2 exp([τE/2− τR,m ]R1,n) + exp(−τR,mR1,n)] ,
(1)
where Sm is the mth acquired signal, wn is the weight of
the nth component, b is the diffusion-encoding tensor (b-
tensor)42,43 from tensor-valued diffusion encoding,36–41
and ":" is the Frobenius inner product. The weights wn
are normalized so that
∑N
n=1 wn = S0 = S(b = 0, τR →
+∞). For axisymmetric b-tensors, the Frobenius inner
product writes38 b : D = bDiso[1 + 2b∆D∆P2(cosβ)],
where P2(x ) = (3x 2 − 1)/2 is the second Legendre poly-
nomial and cosβ = cos Θ cos θ + sin Θ sin θ cos(Φ − φ) is
3CA
B
b (ms/µm 2)
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Figure 1. Visualization of our acquisition scheme. (A) Spin-echo sequence with EPI readout customized for tensor-valued diffu-
sion encoding and variable repetition time τR. (B) 5D grid-like acquisition scheme where black points indicate the acquisition
points in the 3D subspace of repetition time τR, b-tensor size b and b-tensor shape b∆ ∈ [−0.5, 1]. The number of b-tensor
orientations (Θ,Φ) for each point is illustrated by the projected contours. (C) Acquisition parameters as a function of sorted
acquisition point index nacq.
the cosine of the shortest angle β between the main axis
(Θ,Φ) of b and the main axis (θ, φ) of D.
A short-hand notation of Equation 1 reads
S = Kw , (2)
where S is the column vector containing the acquired
signals Sm, K is the inversion kernel matrix contain-
ing the signal decays and w is the column vector con-
taining the weights wn of the components (Dn,R1,n).
The Monte-Carlo inversion algorithm randomly samples
such components within the following ranges, D‖, D⊥ ∈
[5× 10−3, 5] µm2/ms, cos θ ∈ [0, 1[, φ ∈ [0, 2pi[ and R1 ∈
[0.1, 2] s−1, and estimates the associated vector w quan-
tifying the components’ propensity to fit the acquired sig-
nals via non-negative least-squares fitting:60,68,69,105,106
w = argmin
w′≥0
‖S−Kw′‖22 , (3)
where ‖ · ‖2 denotes the L2 norm. This process
is repeated iteratively following a quasi-genetic filter-
ing detailed in Refs. 11, 12, 58, and 59. Embrac-
ing the inherent ill-conditioning of Laplace inversion
problems, we performed bootstrapping with replace-
ment107 on the data and estimated for each voxel
an ensemble of Nb = 96 plausible sets of compo-
nents, also called "bootstrap solutions", each denoted by
{(D‖,n ,D⊥,n , θn , φn ,R1,n ,wn)}1≤n≤N=20. We then com-
puted statistical descriptors of P(D,R1) for each boot-
strap solution and calculated the median of each sta-
tistical descriptor across bootstrap solutions (see Sec-
tion II B 2).
2. Statistical descriptors and binning
The final solution of the Monte-Carlo inversion al-
gorithm, P(D,R1), can be understood as the median
of the solutions obtained for each bootstrap solution,
Pnb(D,R1), with 1 ≤ nb ≤ Nb = 96. Following
previous works,12,35 we quantified the main features
of this final solution by computing the median across
bootstrap solutions of means Med(nb) (E[χ]nb), variances
Med(nb) (V[χ]nb) and covariances Med(nb) (C[χ, χ
′]nb) of
the per-bootstrap isotropic diffusivity, squared normal-
ized anisotropy, and longitudinal relaxation rate χ, χ′ =
Diso, D
2
∆, R1, respectively. Here, the median operator
Med(nb)( · ) acts across bootstrap solutions and E[ · ]nb ,
V[ · ]nb and C[ ·, · ]nb denote the per-bootstrap average,
variance and covariance over the diffusion-relaxation
components forming the bootstrap solution nb, respec-
tively. For simplicity, we omit the explicit mention of the
median operator when addressing a statistical descrip-
tor, thereby writing averages, variances and covariances
as E[χ], V[χ] and C[χ, χ′] respectively.
By design, the Monte-Carlo inversion algorithm pro-
gressively builds up the sought-for intra-voxel distribu-
tion P(D,R1) as a non-parametric discrete weighted sum
of components. This implies that tissue-specific statisti-
cal descriptors can be extracted by subdividing the 5D
configuration space of P(D,R1) into multiple bins. For
instance, the "thin", "thick" and "big" bins introduced
in Refs. 12 and 59 aim to isolate the signal contributions
from white matter, grey matter and cerebrospinal fluid,
4respectively. In this work, the boundaries of these bins,
illustrated in the panels C, D and E of Figure 2, were
defined as follows:
• "big" bin within Diso ∈ [2, 10] µm2/ms, D‖/D⊥ ∈
[0.01, 1000] and R1 ∈ [0.01, 10] s−1.
• "thick" bin within Diso ∈ [0.1, 2] µm2/ms,
D‖/D⊥ ∈ [0.01, 4] and R1 ∈ [0.01, 10] s−1.
• "thin" bin withinDiso ∈ [0.1, 2] µm2/ms, D‖/D⊥ ∈
[4, 1000] and R1 ∈ [0.01, 10] s−1.
As such, the "big" bin captures highly diffusive compo-
nents, the "thick" bin captures components that are not
highly diffusive nor highly anisotropic, and the "thin" bin
captures components that are highly anisotropic. Note
that the above bin boundaries extend far beyond the in-
version boundaries listed in Section II B 1, so that to pro-
duce aesthetically pleasing figures such as the panels C,
D and E of Figure 2. Bin-specific statistical descriptors
were estimated following the aforementioned process for
the retrieved components that specifically fall into each
bin.
3. Orientation distribution functions (ODFs)
Orientation distribution functions (ODFs) can be de-
fined from the thin-bin components output by the Monte-
Carlo signal inversion of Section II B 1 using the proce-
dure detailed in Refs. 71 and 72. Briefly, per-bootstrap
ODFs were generated by convolving the discrete ensemble
of weights wi and unit-orientations (θi, φi) of the compo-
nents belonging to the thin bin in each bootstrap solu-
tion nb, {(wi , θi, φi)}nb, i∈{thin bin}, with a Watson ker-
nel. The purpose of this kernel is to smoothly map the
discrete set of components onto the nearest nodes of a
dense spherical mesh {(θmesh, φmesh)}. A final voxel-wise
ODF P(θmesh, φmesh) was calculated as the median of the
per-bootstrap ODFs. In this work, we considered a 1000-
point uniform spherical mesh and set the concentration
parameter of the Watson kernel to κ = 14.9, following
the rationale detailed in Ref. 71.
Following a similar procedure, the dis-
crete set of diffusion-relaxation metrics
{(D‖,i ,D⊥,i ,R1,i)}nb, i∈{thin bin} can also be
mapped onto this spherical mesh,71,72 yielding the
orientation-specific diffusion-relaxation measures
Eˆ[χ]nb(θmesh, φmesh), with χ ≡ Diso,D2∆,R1. In addition
to coloring ODFs according to the (θmesh, φmesh) local
orientation, this mapping allows to color ODFs accord-
ing to the local value Med(nb)
(
Eˆ[χ]nb(θmesh, φmesh)
)
,
thereby improving the visualization of orientation-
specific diffusion-relaxation quantities. For simplicity,
the short-hand notation "Eˆ[χ]" is now retained instead
for Med(nb)
(
Eˆ[χ]nb(θmesh, φmesh)
)
.
C. Monte-Carlo density-peak clustering
(MC-DPC)
The Monte-Carlo signal inversion algorithm of Sec-
tion II B 1 can be combined with density-peak clus-
tering (DPC)108 according to the work presented in
Ref. 73. This combination, called "Monte-Carlo density-
peak clustering" (MC-DPC), enables to quantify the me-
dian value and precision of orientation-resolved means of
χ = Diso, D
2
∆, R1, T1 = 1/R1 across bootstrap solutions.
We used MC-DPC to detect statistically significant dif-
ferences between sub-voxel fiber populations robustly as-
signed to major fiber bundles a posteriori.
Firstly, MC-DPC gathers the ensemble
{Ethinnb }1≤nb≤Nb of all per-bootstrap thin-bin solution
sets Ethinnb = {(D‖,i ,D⊥,i , θi , φi ,R1,i ,wi)}nb, i∈{thin bin}
and delineates Nc clusters in its orientation subspace
using DPC with data-point density and outlier detection
altered to account for the weights wi of the retrieved
thin-bin components.73 An initial number of clusters
Nc is automatically set by the number of voxel-wise
ODF peaks, but may be reduced by MC-DPC following
a filtering approach detailed in Ref. 73. Assuming
that the estimated clusters, resulting from orientational
aggregates of the all-bootstrap thin-bin solutions, can
be interpreted as orientational regions of interest asso-
ciated with sub-voxel fiber populations, MC-DPC then
computes orientation-resolved statistics across bootstrap
solutions. To do so, it separately classifies each per-
bootstrap ensemble of thin-bin solutions Ethinnb into Nc
ensembles Ethinnb,nc (with 1 ≤ nc ≤ Nc), each containing
the thin-bin solutions of bootstrap solution nb that
belong to an estimated cluster nc. It then averages the
properties of the solutions within each ensemble Ethinnb,nc
independently, yielding the orientation-resolved means
E˚[χ]nb,nc =
∑
k∈Ethinnb,nc
wk χk∑
k∈Ethinnb,nc
wk
, (4)
with χ ≡ x, y, z,Diso,D2∆,R1,T1 = 1/R1, where (x, y, z)
are the Cartesian coordinates of a component’s orienta-
tion (θ, φ). The short-hand notation "E˚[χ]" will be used
for simplicity to describe the collection of orientation-
resolved means E˚[χ]nb,nc originating from all bootstrap
solutions nb and all clusters nc. The orientation-resolved
means of T1 and R1 in Equation 4 are computed sep-
arately, as both quantities are commonly found in the
MRI literature and E˚[T1] does not equal 1/E˚[R1]. Fi-
nally, we extracted the median and interquartile range of
our various orientation-resolved means E˚[χ] across boot-
strap solutions.
Non-parametric Mann-Whitney U -tests were used to
assess whether or not two orientation-resolved means
E˚[χ] characterizing distinct white-matter fiber bundles
are sampled from identically shaped non-median-shifted
continuous distributions (null hypothesis H0). The p-
values resulting from these tests inform on the accep-
tance or rejection of H0 at a certain significance level. In
5particular, rejections of H0 at p < 0.01, 0.01 ≤ p < 0.05
and 0.05 ≤ p < 0.1 were used as proxies for detecting
significant differences between two bundles with respect
to a given type of orientation-resolved mean.
III. RESULTS
Figure 2 presents the fitted signals and the intra-voxel
distributions P(D, R1) estimated by the Monte-Carlo
signal inversion algorithm of Section II B 1 in typical
voxels associated with cerebrospinal fluid (CSF) in the
ventricles, cortical grey matter (GM) and white matter
(WM) in the corpus callosum. Figure 3 displays typical
axial maps of the statistical descriptors and bin-specific
statistical descriptors described in Section II B 2. Fig-
ure 4 shows orientation-colored and Eˆ[R1]-colored ODFs
(see Section II B 3) in a typical axial slice. Figures 5 and
6 investigate possible microstructural differences between
sub-voxel fiber populations leveraging MC-DPC (see Sec-
tion IIC) in regions of interest that target specific fiber
crossings. While Figure 5 focuses on the crossing between
the corpus callosum (CC) and the cingulum (CING), Fig-
ure 6 focuses on the crossing between the corpus callosum
(CC), the arcuate fasciculus (AF) and the corticospinal
tract (CST) in the posterior corona radiata.
IV. DISCUSSION
Figure 2 demonstrates that the Monte-Carlo signal in-
version algorithm described in Section II B 1 adequately
fits the measured signal in various voxels pertaining to
WM, cortical GM and CSF in the ventricles. Addition-
ally, the bins defined in Section II B 2 appear to capture
these environments in accordance with their original de-
sign, i.e. the thin, thick and big bins capture compo-
nents typically associated with WM, GM and CSF, re-
spectively.
Figure 3 shows that the Monte-Carlo signal inversion
algorithm can estimate maps of P(D, R1)’s statistical de-
scriptors. In particular, it retrieves maps that are consis-
tent with those thoroughly discussed in Ref. 12, namely
the S0, E[Diso], E[D2∆], V[Diso], V[D2∆] and C[Diso, D2∆]
maps, along with the bin-specific E[Diso], E[D2∆] and
average local orientation E[(θ, φ)] maps, and the bin-
segmentation map. Let us thus mainly discuss the R1-
related maps. The E[R1] map resembles an expected low-
resolution T1 map, i.e. bright in WM, slightly darker in
GM and very dark in CSF. The V[R1] map resembles a
noisier version of the V[Diso] map, as both give high val-
ues in mixed CSF-WM/GM voxels. The noise in V[R1]
could be reduced upon adding more repetition times in
the acquisition scheme. The C[Diso, R1] map is negative
at the interface between CSF and either WM or corti-
cal GM. Indeed, upon entering CSF from WM/GM, Diso
increases rapidly and T1 relaxation slows down (rapidly
decreasing R1). Finally, the C[D2∆, R1] map exhibits no
specific pattern. As for the bin-specific E[R1] maps, they
present a clear contrast between our tissue-specific bins,
due to a fast T1 relaxation in WM, a slower relaxation in
GM and an even slower relaxation in CSF.
Figure 4 features non-parametric ODFs capturing local
orientations that are consistent with the known anatomy.
Regarding Eˆ[R1]-colored ODFs (see Section II B 3), they
appear to change colors when approaching tissue inter-
faces with CSF. This gradual change in Eˆ[R1] may orig-
inate from exchange between tissues and CSF in these
regions. Importantly, Figure 4 shows that potential dif-
ferences in T1 relaxation may exist between major fiber
bundles, namely CC and CING (insets in Figure 4), and
CC, AF and CST (as indicated by greener Eˆ[R1]-colored
ODFs where the CST’s pyramidal tracts are located).
These potential microstructural differences are quanti-
fied in Figures 5 and 6. Let us focus on relaxation-based
differences. Figure 5 shows that CC and CING exhibit
significant differences in E˚[R1] that are qualitatively con-
sistent with those found in Refs. 7 and 32, i.e. R1 tends
to be lower in CING compared to CC. As for Figure 6, it
shows that CST features significant differences in E˚[R1]
and E˚[T1] with CC and AF (but no statistically signifi-
cant differences between CC and AF). These differences
are qualitatively consistent with those identified for CST
in Ref. 7, i.e. T1 tends to be higher in CST compared to
CC and AF.
Quantitatively, the T1 values estimated by E˚[T1] in Fig-
ures 5 and 6 (around 1.5 to 2 seconds) are overestimated
compared to those of Ref. 7 (around 0.9 to 1 second)
and Ref. 32 (around 0.7 second). This discrepancy can
be explained by either or both of the following factors.
Firstly, the acquisition scheme described in Section IIA
does not does not maximize the amount of diffusion-
relaxation correlations built into the inversion kernel of
Equation 1, because the same diffusion-weighting block
was repeated for each acquired repetition time. Similar
problems have been suggested to lead to a loss of accuracy
for the Monte-Carlo signal inversion.35 Second, the use
of saturation recovery with a spoiled spin echo for T1 en-
coding is very sensitive to flip-angle inaccuracies caused
by both B+1 inhomogeneity across the subject and slice
profile imperfections. Saturation-recovery based T1 map-
ping is also sensitive to magnetization-transfer effects,
especially in the present setup comprising an additional
refocusing pulse as well as a fat-saturation pulse.109–111
These technical limitations should be mitigated upon de-
veloping a sequence that includes inversion preparation
for enhanced T1 sensitivity and slice shuffling for opti-
mized time efficiency.8,9
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<latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/ abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODis1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdle b6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/ abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODis1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdle b6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/ abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODis1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdle b6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/ abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODis1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdle b6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit>
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<latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmm TAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+dvbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFh kCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg7 21URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit><latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmm TAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+dvbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFh kCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg7 21URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit><latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmm TAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+dvbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFh kCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg7 21URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit><latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmm TAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+dvbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFh kCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg7 21URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit>
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<latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit><latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit><latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit><latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit>
Big bin
<latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4 sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfaSuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0 toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP 2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyv vu/fB+/qF6c43mDf4Z3s1vP+OmXQ==</latexit><latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4 sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfaSuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0 toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP 2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyv vu/fB+/qF6c43mDf4Z3s1vP+OmXQ==</latexit><latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4 sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfaSuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0 toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP 2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyv vu/fB+/qF6c43mDf4Z3s1vP+OmXQ==</latexit><latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4 sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfaSuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0 toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP 2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyv vu/fB+/qF6c43mDf4Z3s1vP+OmXQ==</latexit>
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<latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit>
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<latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmmTAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+d vbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFhkCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg721URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit><latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmmTAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+d vbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFhkCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg721URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit><latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmmTAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+d vbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFhkCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg721URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit><latexit sha1_base64="mVq8U2d2VdJk+nVn4kG0lPDiKeA=">AAADUXicjVJda9RAFD3N+lG3fqz20ZfQRagPrkkRFApSsA/2rYVuW2jaJZmdbocmmTAzEUvIv/HX+Fpf/Af6E/oi3rnNglqqTkhy59xzzsyduVmVK+ui6OtC0Lt1+87dxXv9pfsPHj4aPH6yZ3VthBwLnWtzkKVW5qqUY6dcLg8qI9Miy+V+d vbO5/c/SGOVLnfdeSWPinRWqhMlUkfQZPA2yfVs0sRRu7o5SYrUnZqiUVa3yfrLZH0OFO3xWiKm2s0B2x43L+L2+WQwjEYRj/B6EHfBEN3Y1oMfSDCFhkCNAhIlHMU5Ulh6DhEjQkXYERrCDEWK8xIt+qStiSWJkRJ6Rt8ZzQ47tKS597SsFrRKTq8hZYhnpNHEMxT71ULO1+zs0Zu8G/b0ezunf9Z5FYQ6nBL6L92c+b86X4vDCd5wDYpqqhjx1YnOpeZT8TsPf6nKkUNFmI+nlDcUC1bOzzlkjeXa/dmmnP/GTI/6uei4Nb7/tbqMXG++kYbX/ch3q4lZMbdP7RL/2RzXg721URyN4p1Xw42trnEW8RQrWKXueI0NvMc2xuT8CZ9xgS/BRXDZQy+4ogYLnWYZv43e0k8xb7c9</latexit>
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<latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit><latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit><latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit><latexit sha1_base64="kEk7bdJrcC6PtvVDnw9GZiHD6fI="></latexit>
Thick bin<latexit sha1_base64="QXmedYeaneHW3pIgMiVVZd1JIB8=">AAADI3icjVJBT9RAGH1UQVwBqxy9NG5IPG3aZXHX2yZe9IYJCyRASDsMMNlu27RTAtnsP/GKf8ab8eKBu/4J45vPbqKHVaZp+8373nsz38yXFKmpbBh+W/IePF xeebT6uPVkbX3jqf/s+X6V16XSI5WneXmYxJVOTaZH1thUHxaljidJqg+S8VuXP7jSZWXybM/eFPpkEl9k5tyo2BI69f1jq6/tdO/SqHGQmGx26rfDTjgIo6gbhJ1+d9Df7jGIujtvXveDqBPKaKMZu7n/E8c4Qw6FGhNoZLCMU8So+BwhQoiC2AmmxEpGRvIaM7SorcnSZMREx/xecHbUoBnnzrMSteIqKd+SygBb1OTklYzdaoHka3F26CLvqXi6vd3wnzReE6IWl0T/p5sz76tztVicYyA1GNZUCOKqU41LLafidh78UZWlQ0HMxWfMl4yVKOfnHIimktrd2caS/y5Mh7 q5arg1fvyzuoSui29kKutey93mZBbCbbFd5j0RLA72u52IPfSh1x6+bxpnFS/wEq/YHX0M8Q67GNH5Ch9xi0/erffZ++J9/U31lhrNJv4a3t0vS8qnaQ==</latexit><latexit sha1_base64="QXmedYeaneHW3pIgMiVVZd1JIB8=">AAADI3icjVJBT9RAGH1UQVwBqxy9NG5IPG3aZXHX2yZe9IYJCyRASDsMMNlu27RTAtnsP/GKf8ab8eKBu/4J45vPbqKHVaZp+8373nsz38yXFKmpbBh+W/IePF xeebT6uPVkbX3jqf/s+X6V16XSI5WneXmYxJVOTaZH1thUHxaljidJqg+S8VuXP7jSZWXybM/eFPpkEl9k5tyo2BI69f1jq6/tdO/SqHGQmGx26rfDTjgIo6gbhJ1+d9Df7jGIujtvXveDqBPKaKMZu7n/E8c4Qw6FGhNoZLCMU8So+BwhQoiC2AmmxEpGRvIaM7SorcnSZMREx/xecHbUoBnnzrMSteIqKd+SygBb1OTklYzdaoHka3F26CLvqXi6vd3wnzReE6IWl0T/p5sz76tztVicYyA1GNZUCOKqU41LLafidh78UZWlQ0HMxWfMl4yVKOfnHIimktrd2caS/y5Mh7 q5arg1fvyzuoSui29kKutey93mZBbCbbFd5j0RLA72u52IPfSh1x6+bxpnFS/wEq/YHX0M8Q67GNH5Ch9xi0/erffZ++J9/U31lhrNJv4a3t0vS8qnaQ==</latexit><latexit sha1_base64="QXmedYeaneHW3pIgMiVVZd1JIB8=">AAADI3icjVJBT9RAGH1UQVwBqxy9NG5IPG3aZXHX2yZe9IYJCyRASDsMMNlu27RTAtnsP/GKf8ab8eKBu/4J45vPbqKHVaZp+8373nsz38yXFKmpbBh+W/IePF xeebT6uPVkbX3jqf/s+X6V16XSI5WneXmYxJVOTaZH1thUHxaljidJqg+S8VuXP7jSZWXybM/eFPpkEl9k5tyo2BI69f1jq6/tdO/SqHGQmGx26rfDTjgIo6gbhJ1+d9Df7jGIujtvXveDqBPKaKMZu7n/E8c4Qw6FGhNoZLCMU8So+BwhQoiC2AmmxEpGRvIaM7SorcnSZMREx/xecHbUoBnnzrMSteIqKd+SygBb1OTklYzdaoHka3F26CLvqXi6vd3wnzReE6IWl0T/p5sz76tztVicYyA1GNZUCOKqU41LLafidh78UZWlQ0HMxWfMl4yVKOfnHIimktrd2caS/y5Mh7 q5arg1fvyzuoSui29kKutey93mZBbCbbFd5j0RLA72u52IPfSh1x6+bxpnFS/wEq/YHX0M8Q67GNH5Ch9xi0/erffZ++J9/U31lhrNJv4a3t0vS8qnaQ==</latexit><latexit sha1_base64="QXmedYeaneHW3pIgMiVVZd1JIB8=">AAADI3icjVJBT9RAGH1UQVwBqxy9NG5IPG3aZXHX2yZe9IYJCyRASDsMMNlu27RTAtnsP/GKf8ab8eKBu/4J45vPbqKHVaZp+8373nsz38yXFKmpbBh+W/IePF xeebT6uPVkbX3jqf/s+X6V16XSI5WneXmYxJVOTaZH1thUHxaljidJqg+S8VuXP7jSZWXybM/eFPpkEl9k5tyo2BI69f1jq6/tdO/SqHGQmGx26rfDTjgIo6gbhJ1+d9Df7jGIujtvXveDqBPKaKMZu7n/E8c4Qw6FGhNoZLCMU8So+BwhQoiC2AmmxEpGRvIaM7SorcnSZMREx/xecHbUoBnnzrMSteIqKd+SygBb1OTklYzdaoHka3F26CLvqXi6vd3wnzReE6IWl0T/p5sz76tztVicYyA1GNZUCOKqU41LLafidh78UZWlQ0HMxWfMl4yVKOfnHIimktrd2caS/y5Mh7 q5arg1fvyzuoSui29kKutey93mZBbCbbFd5j0RLA72u52IPfSh1x6+bxpnFS/wEq/YHX0M8Q67GNH5Ch9xi0/erffZ++J9/U31lhrNJv4a3t0vS8qnaQ==</latexit>
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<latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit><latexit sha1_base64="R0cpbZl9a9jRf+4woeeHEl3JXEE=">AAADMXicjVJNT9tAFBxc2qahHyk9VqqsRpXSS2pXSHBEggPcgtQAEkHR2mxSKxvvar2uQFFu/TVc6Z/hhjgV8R9Q3746EhDRspbt2Xkzs37rTYzKChdF5wvBk8Wnz57XXtSXXr56/abxdnm30KVNZTfVStv9RBRSZbnsuswpuW+sFONEyb1ktOHrez+kLTKdf3MnRh6OxTDPBlkqHFH9xoee0sP+JI6mrc1+zwgrlJLqi8fSms/9RjNqRzzCeRBXoIlqdHTjBj0cQSNFiTEkcjjCCgIFXQeIEcEQd4gJcZZQxnWJKerkLUklSSGIHdFzSLODi s1p7jMLdqe0iqLbkjPEJ/Jo0lnCfrWQ6yUne/ah7Aln+m87oXdSZY2JdfhO7P98M+Vjfb4XhwHWuIeMejLM+O7SKqXkXfFfHt7qylGCIc7jI6pbwik7Z/scsqfg3v3eCq7/ZqVn/TyttCWu/tldQqkP/5EJr3vM/1aT0rC2Tsclvn845sHu13YcteOdleb6dnVwaniPj2jR6VjFOrbQQZeSf+IUZ/gVnAXnwUVw+VcaLFSed7gzgus/ANWsHw==</latexit>
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Figure 2. Monte-Carlo fitted signal and retrieved 5D distributions P(D, R1) in typical voxels. (A) S0 map estimated by the
Monte-Carlo inversion. The colored squares delineate typical CSF (blue), GM (green) and WM (red) voxels. (B) Normalized
signal S˜ = S/max(S) measured (black points) and fitted (colored points) in the archetypal voxels of panel A as a function
of the sorted acquisition point index nacq of Figure 1. (C,D,E) Non-parametric distributions P(D, R1) estimated within the
archetypal voxels of panel A and reported as scatter plots in a 3D space of the logarithms of the longitudinal relaxation rate
R1, isotropic diffusivity Diso, and axial-radial diffusivity ratio D‖/D⊥. Diffusion-orientations (θ, φ) are color-coded according
to [red, green, blue] = [sin θ cosφ, sin θ sinφ, cos θ] × |D‖ − D⊥|/max(D‖, D⊥). Symbol area is proportional to the statistical
weight wn/S0 of the corresponding component n. The contour lines on the sides of the plots represent projections of the 5D
distributions P(D, R1) onto the respective 2D planes. The "thin", "thick" and "big" bins defined in Section II B 2 are illustrated
in the panels where they are most relevant.
V. CONCLUSIONS
Diffusion-T1 weighted datasets incorporating multiple
b-tensor shapes can be inverted to obtain non-parametric
distributions P(D, R1) of diffusion tensors and longitudi-
nal relaxation rates using the Monte-Carlo signal inver-
sion algorithm. The main features of the retrieved distri-
butions can be visualized as maps and bin-specific maps
of statistical descriptors related to means, variances and
covariances of diffusion-relaxation properties. In particu-
lar, the bin-specific E[R1] maps exhibit the expected R1
contrast between white matter, grey matter and CSF.
Further insight into white-matter microstructure is pro-
vided by the "thin bin", which isolates highly anisotropic
components that should report on white-matter tissues.
From these thin-bin components, visualization of fiber-
specific information is improved upon defining orienta-
tion distribution functions (ODFs) that can be color-
mapped with respect to local orientation or diffusion-
relaxation features.71 While Eˆ[R1]-colored ODFs hint at
possible differences between fiber bundles, Monte-Carlo
density-peak clustering (MC-DPC) enables their quan-
tification in terms of fiber-specific diffusion-relaxation
measures.73
Importantly, significant differences with respect to
longitudinal relaxation are detected between the cor-
pus callosum and the cingulum, and between the cor-
ticospinal tract and the corpus callosum and arcuate fas-
ciculus. These differences, qualitatively consistent with
those found in previous works,7,32 offer a proof of con-
cept for the potential of our Monte-Carlo framework
in terms of non-parametric fiber-specific T1 relaxome-
try. Such approach would be practical in identifying
differences in T1 between distinct sub-voxel fiber pop-
ulations, characterizing developmental or pathological
changes in T1 within a given sub-voxel fiber population,
and measuring the angular dependence of longitudinal re-
laxation times in white matter with respect to the main
MRI magnetic field B0.112,113 Moreover, non-parametric
fiber-specific T1 relaxometry would be highly relevant to
microstructure-informed tractography.114–116
Nevertheless, our work can still be improved in two
main ways. Firstly, the acquisition scheme could be op-
timized in terms of speed8,9 and sensitivity.117–119 Sec-
ond, MC-DPC could be combined with tractography to
better assign MC-DPC’s output clusters to their corre-
sponding fiber bundles. These ideas will be explored in
future investigations.
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<latexit sha1_base64="J3Q0j5Qtv2e+LtPUo2AeebMGCp0=">AAADEnicjVLLSsNAFD2Nr1pfVZdugkVwVRKJ2u4KbnTXgn2AiiTptIamSUgmohS/wG39GXfi1h/wD/QnxDvXFHRRdUKSM+eec2fuzHUi30ukYbzmtJnZufmF/GJhaXllda24vtFKwjR2RdMN/TDuOHYifC8 QTelJX3SiWNhDxxdtZ3Ck4u1rESdeGJzK20hcDO1+4PU815ZENYzLYskoVw8rVcvUFTCtCoOKtW8d6GbZ4FFCNuph8QPn6CKEixRDCASQhH3YSOg5gwkDEXEXGBEXE/I4LnCHAnlTUglS2MQO6Nun2VnGBjRXORN2u7SKT29MTh075AlJFxNWq+kcTzmzYqflHnFOtbdb+jtZriGxElfE/uWbKP/rU7VI9FDhGjyqKWJGVedmWVI+FbVz/VtVkjJExCncpXhM2GXn5Jx19iRcuzpbm+NvrFSsmruZNsX7r9U5lHX6jYx43Ru+25CUEWsL1C6TntCng9Ze2TTKZsMq1U6yxsljC9vYpe44RA3HqKPJO73HGA/aWHvUnrTnL6mWyzyb+DG0l0/ySqCM</latexit><latexit sha1_base64="J3Q0j5Qtv2e+LtPUo2AeebMGCp0=">AAADEnicjVLLSsNAFD2Nr1pfVZdugkVwVRKJ2u4KbnTXgn2AiiTptIamSUgmohS/wG39GXfi1h/wD/QnxDvXFHRRdUKSM+eec2fuzHUi30ukYbzmtJnZufmF/GJhaXllda24vtFKwjR2RdMN/TDuOHYifC8 QTelJX3SiWNhDxxdtZ3Ck4u1rESdeGJzK20hcDO1+4PU815ZENYzLYskoVw8rVcvUFTCtCoOKtW8d6GbZ4FFCNuph8QPn6CKEixRDCASQhH3YSOg5gwkDEXEXGBEXE/I4LnCHAnlTUglS2MQO6Nun2VnGBjRXORN2u7SKT29MTh075AlJFxNWq+kcTzmzYqflHnFOtbdb+jtZriGxElfE/uWbKP/rU7VI9FDhGjyqKWJGVedmWVI+FbVz/VtVkjJExCncpXhM2GXn5Jx19iRcuzpbm+NvrFSsmruZNsX7r9U5lHX6jYx43Ru+25CUEWsL1C6TntCng9Ze2TTKZsMq1U6yxsljC9vYpe44RA3HqKPJO73HGA/aWHvUnrTnL6mWyzyb+DG0l0/ySqCM</latexit><latexit sha1_base64="J3Q0j5Qtv2e+LtPUo2AeebMGCp0=">AAADEnicjVLLSsNAFD2Nr1pfVZdugkVwVRKJ2u4KbnTXgn2AiiTptIamSUgmohS/wG39GXfi1h/wD/QnxDvXFHRRdUKSM+eec2fuzHUi30ukYbzmtJnZufmF/GJhaXllda24vtFKwjR2RdMN/TDuOHYifC8 QTelJX3SiWNhDxxdtZ3Ck4u1rESdeGJzK20hcDO1+4PU815ZENYzLYskoVw8rVcvUFTCtCoOKtW8d6GbZ4FFCNuph8QPn6CKEixRDCASQhH3YSOg5gwkDEXEXGBEXE/I4LnCHAnlTUglS2MQO6Nun2VnGBjRXORN2u7SKT29MTh075AlJFxNWq+kcTzmzYqflHnFOtbdb+jtZriGxElfE/uWbKP/rU7VI9FDhGjyqKWJGVedmWVI+FbVz/VtVkjJExCncpXhM2GXn5Jx19iRcuzpbm+NvrFSsmruZNsX7r9U5lHX6jYx43Ru+25CUEWsL1C6TntCng9Ze2TTKZsMq1U6yxsljC9vYpe44RA3HqKPJO73HGA/aWHvUnrTnL6mWyzyb+DG0l0/ySqCM</latexit><latexit sha1_base64="J3Q0j5Qtv2e+LtPUo2AeebMGCp0=">AAADEnicjVLLSsNAFD2Nr1pfVZdugkVwVRKJ2u4KbnTXgn2AiiTptIamSUgmohS/wG39GXfi1h/wD/QnxDvXFHRRdUKSM+eec2fuzHUi30ukYbzmtJnZufmF/GJhaXllda24vtFKwjR2RdMN/TDuOHYifC8 QTelJX3SiWNhDxxdtZ3Ck4u1rESdeGJzK20hcDO1+4PU815ZENYzLYskoVw8rVcvUFTCtCoOKtW8d6GbZ4FFCNuph8QPn6CKEixRDCASQhH3YSOg5gwkDEXEXGBEXE/I4LnCHAnlTUglS2MQO6Nun2VnGBjRXORN2u7SKT29MTh075AlJFxNWq+kcTzmzYqflHnFOtbdb+jtZriGxElfE/uWbKP/rU7VI9FDhGjyqKWJGVedmWVI+FbVz/VtVkjJExCncpXhM2GXn5Jx19iRcuzpbm+NvrFSsmruZNsX7r9U5lHX6jYx43Ru+25CUEWsL1C6TntCng9Ze2TTKZsMq1U6yxsljC9vYpe44RA3HqKPJO73HGA/aWHvUnrTnL6mWyzyb+DG0l0/ySqCM</latexit>
max<latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit><latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit><latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit><latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit>
Segmentation
<latexit sha1_base64="8f6/6eAu+BJcJXqLayborjZEVpY=">AAADKHicjVJNL8RQFD3qa4yvQaxsGhOJ1aSVYuwmsWE3wgwJIm09o9GvvL4KafwYW/6Mndha8SfEfVcnYTF4Tdv7zj3nvHffu14aBpmyrJchY3hkdGy8MlGdnJqema3NzXezJJe+6PhJmMgjz81EGMSiowI ViqNUCjfyQnHoXW3r/OG1kFmQxAfqNhWnkduLg4vAdxVBZ7XFk8hVlzIq9kUvErFi+O6sVrcaW5vNLcc2dWA7TQ6azrqzYdoNi0cd5WgntQ+c4BwJfOSIIBBDURzCRUbPMWxYSAk7RUGYpCjgvMAdqqTNiSWI4RJ6Rd8ezY5LNKa59sxY7dMqIb2SlCZWSJMQT1KsVzM5n7OzRgd5F+yp93ZLf6/0ighVuCT0L12f+V+drkXhAk2uIaCaUkZ0dX7pkvOp6J2b36pS5JASpuNzykuKfVb2z9lkTca167N1Of/GTI3quV9yc7z/Wp1HroNvpOB1b/huE2KmzK1Su/R7whwcdNcattWw95x6a7dsnAqWsIxV6o5NtLCDNjrkXOAeD3g0Hown49l4+aIaQ6VmAT+G8foJ 8LaqIA==</latexit><latexit sha1_base64="8f6/6eAu+BJcJXqLayborjZEVpY=">AAADKHicjVJNL8RQFD3qa4yvQaxsGhOJ1aSVYuwmsWE3wgwJIm09o9GvvL4KafwYW/6Mndha8SfEfVcnYTF4Tdv7zj3nvHffu14aBpmyrJchY3hkdGy8MlGdnJqema3NzXezJJe+6PhJmMgjz81EGMSiowI ViqNUCjfyQnHoXW3r/OG1kFmQxAfqNhWnkduLg4vAdxVBZ7XFk8hVlzIq9kUvErFi+O6sVrcaW5vNLcc2dWA7TQ6azrqzYdoNi0cd5WgntQ+c4BwJfOSIIBBDURzCRUbPMWxYSAk7RUGYpCjgvMAdqqTNiSWI4RJ6Rd8ezY5LNKa59sxY7dMqIb2SlCZWSJMQT1KsVzM5n7OzRgd5F+yp93ZLf6/0ighVuCT0L12f+V+drkXhAk2uIaCaUkZ0dX7pkvOp6J2b36pS5JASpuNzykuKfVb2z9lkTca167N1Of/GTI3quV9yc7z/Wp1HroNvpOB1b/huE2KmzK1Su/R7whwcdNcattWw95x6a7dsnAqWsIxV6o5NtLCDNjrkXOAeD3g0Hown49l4+aIaQ6VmAT+G8foJ 8LaqIA==</latexit><latexit sha1_base64="8f6/6eAu+BJcJXqLayborjZEVpY=">AAADKHicjVJNL8RQFD3qa4yvQaxsGhOJ1aSVYuwmsWE3wgwJIm09o9GvvL4KafwYW/6Mndha8SfEfVcnYTF4Tdv7zj3nvHffu14aBpmyrJchY3hkdGy8MlGdnJqema3NzXezJJe+6PhJmMgjz81EGMSiowI ViqNUCjfyQnHoXW3r/OG1kFmQxAfqNhWnkduLg4vAdxVBZ7XFk8hVlzIq9kUvErFi+O6sVrcaW5vNLcc2dWA7TQ6azrqzYdoNi0cd5WgntQ+c4BwJfOSIIBBDURzCRUbPMWxYSAk7RUGYpCjgvMAdqqTNiSWI4RJ6Rd8ezY5LNKa59sxY7dMqIb2SlCZWSJMQT1KsVzM5n7OzRgd5F+yp93ZLf6/0ighVuCT0L12f+V+drkXhAk2uIaCaUkZ0dX7pkvOp6J2b36pS5JASpuNzykuKfVb2z9lkTca167N1Of/GTI3quV9yc7z/Wp1HroNvpOB1b/huE2KmzK1Su/R7whwcdNcattWw95x6a7dsnAqWsIxV6o5NtLCDNjrkXOAeD3g0Hown49l4+aIaQ6VmAT+G8foJ 8LaqIA==</latexit><latexit sha1_base64="8f6/6eAu+BJcJXqLayborjZEVpY=">AAADKHicjVJNL8RQFD3qa4yvQaxsGhOJ1aSVYuwmsWE3wgwJIm09o9GvvL4KafwYW/6Mndha8SfEfVcnYTF4Tdv7zj3nvHffu14aBpmyrJchY3hkdGy8MlGdnJqema3NzXezJJe+6PhJmMgjz81EGMSiowI ViqNUCjfyQnHoXW3r/OG1kFmQxAfqNhWnkduLg4vAdxVBZ7XFk8hVlzIq9kUvErFi+O6sVrcaW5vNLcc2dWA7TQ6azrqzYdoNi0cd5WgntQ+c4BwJfOSIIBBDURzCRUbPMWxYSAk7RUGYpCjgvMAdqqTNiSWI4RJ6Rd8ezY5LNKa59sxY7dMqIb2SlCZWSJMQT1KsVzM5n7OzRgd5F+yp93ZLf6/0ighVuCT0L12f+V+drkXhAk2uIaCaUkZ0dX7pkvOp6J2b36pS5JASpuNzykuKfVb2z9lkTca167N1Of/GTI3quV9yc7z/Wp1HroNvpOB1b/huE2KmzK1Su/R7whwcdNcattWw95x6a7dsnAqWsIxV6o5NtLCDNjrkXOAeD3g0Hown49l4+aIaQ6VmAT+G8foJ 8LaqIA==</latexit>
thin<latexit sha1_base64="3dvDqthyC1/6DTVnOEM4ApMa9Gc=">AAADHnicjVLLLgRBFD3ae7wGS5uOicRq0i3NjJ3Ehh2JQcJEulsxFf1SXS1k4jts+Rk7seUP+Alx6+pJWAyq0923zj3nVN2qG2SRzLXjvA5Yg0PDI6Nj45WJyanpmers3H6eFioUrTCNUnUY+LmIZCJaWup IHGZK+HEQiYPgYtPkD66EymWa7OmbTLRj/zyRZzL0NUHt49jXHRV3dUcmtyfVmlNfbzTXPdc2ges1OWh6q96a7dYdHjWUYyetfuAYp0gRokAMgQSa4gg+cnqO4MJBRlgbXcIURZLzAreokLYgliCGT+gFfc9pdlSiCc2NZ87qkFaJ6FWktLFEmpR4imKzms35gp0N2s+7y55mbzf0D0qvmFCNDqF/6XrM/+pMLRpnaHINkmrKGDHVhaVLwadidm5/q0qTQ0aYiU8prygOWdk7Z5s1Odduztbn/BszDWrmYckt8P5rdQG59r+RLq97zXebEjNjboXapdcTdv9gf6XuOnV316ttbJeNM4YFLGKZuqOBDWxhBy1yvsQd7vFg3VuP1pP1/EW1BkrNPH4M6+UTRC2mZA== </latexit><latexit sha1_base64="3dvDqthyC1/6DTVnOEM4ApMa9Gc=">AAADHnicjVLLLgRBFD3ae7wGS5uOicRq0i3NjJ3Ehh2JQcJEulsxFf1SXS1k4jts+Rk7seUP+Alx6+pJWAyq0923zj3nVN2qG2SRzLXjvA5Yg0PDI6Nj45WJyanpmers3H6eFioUrTCNUnUY+LmIZCJaWup IHGZK+HEQiYPgYtPkD66EymWa7OmbTLRj/zyRZzL0NUHt49jXHRV3dUcmtyfVmlNfbzTXPdc2ges1OWh6q96a7dYdHjWUYyetfuAYp0gRokAMgQSa4gg+cnqO4MJBRlgbXcIURZLzAreokLYgliCGT+gFfc9pdlSiCc2NZ87qkFaJ6FWktLFEmpR4imKzms35gp0N2s+7y55mbzf0D0qvmFCNDqF/6XrM/+pMLRpnaHINkmrKGDHVhaVLwadidm5/q0qTQ0aYiU8prygOWdk7Z5s1Odduztbn/BszDWrmYckt8P5rdQG59r+RLq97zXebEjNjboXapdcTdv9gf6XuOnV316ttbJeNM4YFLGKZuqOBDWxhBy1yvsQd7vFg3VuP1pP1/EW1BkrNPH4M6+UTRC2mZA== </latexit><latexit sha1_base64="3dvDqthyC1/6DTVnOEM4ApMa9Gc=">AAADHnicjVLLLgRBFD3ae7wGS5uOicRq0i3NjJ3Ehh2JQcJEulsxFf1SXS1k4jts+Rk7seUP+Alx6+pJWAyq0923zj3nVN2qG2SRzLXjvA5Yg0PDI6Nj45WJyanpmers3H6eFioUrTCNUnUY+LmIZCJaWup IHGZK+HEQiYPgYtPkD66EymWa7OmbTLRj/zyRZzL0NUHt49jXHRV3dUcmtyfVmlNfbzTXPdc2ges1OWh6q96a7dYdHjWUYyetfuAYp0gRokAMgQSa4gg+cnqO4MJBRlgbXcIURZLzAreokLYgliCGT+gFfc9pdlSiCc2NZ87qkFaJ6FWktLFEmpR4imKzms35gp0N2s+7y55mbzf0D0qvmFCNDqF/6XrM/+pMLRpnaHINkmrKGDHVhaVLwadidm5/q0qTQ0aYiU8prygOWdk7Z5s1Odduztbn/BszDWrmYckt8P5rdQG59r+RLq97zXebEjNjboXapdcTdv9gf6XuOnV316ttbJeNM4YFLGKZuqOBDWxhBy1yvsQd7vFg3VuP1pP1/EW1BkrNPH4M6+UTRC2mZA== </latexit><latexit sha1_base64="3dvDqthyC1/6DTVnOEM4ApMa9Gc=">AAADHnicjVLLLgRBFD3ae7wGS5uOicRq0i3NjJ3Ehh2JQcJEulsxFf1SXS1k4jts+Rk7seUP+Alx6+pJWAyq0923zj3nVN2qG2SRzLXjvA5Yg0PDI6Nj45WJyanpmers3H6eFioUrTCNUnUY+LmIZCJaWup IHGZK+HEQiYPgYtPkD66EymWa7OmbTLRj/zyRZzL0NUHt49jXHRV3dUcmtyfVmlNfbzTXPdc2ges1OWh6q96a7dYdHjWUYyetfuAYp0gRokAMgQSa4gg+cnqO4MJBRlgbXcIURZLzAreokLYgliCGT+gFfc9pdlSiCc2NZ87qkFaJ6FWktLFEmpR4imKzms35gp0N2s+7y55mbzf0D0qvmFCNDqF/6XrM/+pMLRpnaHINkmrKGDHVhaVLwadidm5/q0qTQ0aYiU8prygOWdk7Z5s1Odduztbn/BszDWrmYckt8P5rdQG59r+RLq97zXebEjNjboXapdcTdv9gf6XuOnV316ttbJeNM4YFLGKZuqOBDWxhBy1yvsQd7vFg3VuP1pP1/EW1BkrNPH4M6+UTRC2mZA== </latexit> thick<latexit sha1_base64="zGHYmEyiQOIVDdeVnE/UoIhuyuI=">AAADH3icjVJNb9NAEH0xtITQlgDHXiwiJE6RXbk0vVXiUm5BappIaYrszSZZxV9arxFVlP/BNf0zvVVc+w/gT1SdHRwJDoGuZXv2zXtvd3YnymNVGM+7qzlPnm5tP6s/b7zY2d172Xz1+rzISi1kT2Rxpgd RWMhYpbJnlInlINcyTKJY9qP5R5vvf5W6UFl6Zq5yOUrCaaomSoSGoMuLJDQznSzMTIn58kuz5bWPjzrHge/awA86HHSCw+CD67c9Hi1Uo5s173GBMTIIlEggkcJQHCNEQc8QPjzkhI2wIExTpDgvsUSDtCWxJDFCQuf0ndJsWKEpza1nwWpBq8T0alK6eEeajHiaYruay/mSnS26yXvBnnZvV/SPKq+EUIMZof/TrZmP1dlaDCbocA2KasoZsdWJyqXkU7E7d/+oypBDTpiNx5TXFAtWrs/ZZU3BtduzDTn/k5kWtXNRcUv8+md1EbluvpEFr/uN7zYjZs7cBrXLuifczcH5Qdv32v7noHXyqWqcOvbxFu+pO45wglN00SNnje9Y4dpZOTfOrfPjN9WpVZo3+Gs4 dw9xCqbO</latexit><latexit sha1_base64="zGHYmEyiQOIVDdeVnE/UoIhuyuI=">AAADH3icjVJNb9NAEH0xtITQlgDHXiwiJE6RXbk0vVXiUm5BappIaYrszSZZxV9arxFVlP/BNf0zvVVc+w/gT1SdHRwJDoGuZXv2zXtvd3YnymNVGM+7qzlPnm5tP6s/b7zY2d172Xz1+rzISi1kT2Rxpgd RWMhYpbJnlInlINcyTKJY9qP5R5vvf5W6UFl6Zq5yOUrCaaomSoSGoMuLJDQznSzMTIn58kuz5bWPjzrHge/awA86HHSCw+CD67c9Hi1Uo5s173GBMTIIlEggkcJQHCNEQc8QPjzkhI2wIExTpDgvsUSDtCWxJDFCQuf0ndJsWKEpza1nwWpBq8T0alK6eEeajHiaYruay/mSnS26yXvBnnZvV/SPKq+EUIMZof/TrZmP1dlaDCbocA2KasoZsdWJyqXkU7E7d/+oypBDTpiNx5TXFAtWrs/ZZU3BtduzDTn/k5kWtXNRcUv8+md1EbluvpEFr/uN7zYjZs7cBrXLuifczcH5Qdv32v7noHXyqWqcOvbxFu+pO45wglN00SNnje9Y4dpZOTfOrfPjN9WpVZo3+Gs4 dw9xCqbO</latexit><latexit sha1_base64="zGHYmEyiQOIVDdeVnE/UoIhuyuI=">AAADH3icjVJNb9NAEH0xtITQlgDHXiwiJE6RXbk0vVXiUm5BappIaYrszSZZxV9arxFVlP/BNf0zvVVc+w/gT1SdHRwJDoGuZXv2zXtvd3YnymNVGM+7qzlPnm5tP6s/b7zY2d172Xz1+rzISi1kT2Rxpgd RWMhYpbJnlInlINcyTKJY9qP5R5vvf5W6UFl6Zq5yOUrCaaomSoSGoMuLJDQznSzMTIn58kuz5bWPjzrHge/awA86HHSCw+CD67c9Hi1Uo5s173GBMTIIlEggkcJQHCNEQc8QPjzkhI2wIExTpDgvsUSDtCWxJDFCQuf0ndJsWKEpza1nwWpBq8T0alK6eEeajHiaYruay/mSnS26yXvBnnZvV/SPKq+EUIMZof/TrZmP1dlaDCbocA2KasoZsdWJyqXkU7E7d/+oypBDTpiNx5TXFAtWrs/ZZU3BtduzDTn/k5kWtXNRcUv8+md1EbluvpEFr/uN7zYjZs7cBrXLuifczcH5Qdv32v7noHXyqWqcOvbxFu+pO45wglN00SNnje9Y4dpZOTfOrfPjN9WpVZo3+Gs4 dw9xCqbO</latexit><latexit sha1_base64="zGHYmEyiQOIVDdeVnE/UoIhuyuI=">AAADH3icjVJNb9NAEH0xtITQlgDHXiwiJE6RXbk0vVXiUm5BappIaYrszSZZxV9arxFVlP/BNf0zvVVc+w/gT1SdHRwJDoGuZXv2zXtvd3YnymNVGM+7qzlPnm5tP6s/b7zY2d172Xz1+rzISi1kT2Rxpgd RWMhYpbJnlInlINcyTKJY9qP5R5vvf5W6UFl6Zq5yOUrCaaomSoSGoMuLJDQznSzMTIn58kuz5bWPjzrHge/awA86HHSCw+CD67c9Hi1Uo5s173GBMTIIlEggkcJQHCNEQc8QPjzkhI2wIExTpDgvsUSDtCWxJDFCQuf0ndJsWKEpza1nwWpBq8T0alK6eEeajHiaYruay/mSnS26yXvBnnZvV/SPKq+EUIMZof/TrZmP1dlaDCbocA2KasoZsdWJyqXkU7E7d/+oypBDTpiNx5TXFAtWrs/ZZU3BtduzDTn/k5kWtXNRcUv8+md1EbluvpEFr/uN7zYjZs7cBrXLuifczcH5Qdv32v7noHXyqWqcOvbxFu+pO45wglN00SNnje9Y4dpZOTfOrfPjN9WpVZo3+Gs4 dw9xCqbO</latexit> big
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min<latexit sha1_base64="T0FA9/EKYXJYlGDZwnaCWpGtn7I=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKJHHUwbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35gZZJHPtOK9D1vDI6Nj4xGRlanpmdq46v3CQp4UKRTtMo1QdBX4uIpmItpY 6EkeZEn4cROIwuNoy+cNroXKZJvv6NhMnsX+RyHMZ+pqgTif29aWKu7FM7k6rNae+2Whueq5tAtdrctD01r0N2607PGoox25a/UAHZ0gRokAMgQSa4gg+cnqO4cJBRtgJuoQpiiTnBe5QIW1BLEEMn9Ar+l7Q7LhEE5obz5zVIa0S0atIaWOFNCnxFMVmNZvzBTsbdJB3lz3N3m7pH5ReMaEal4T+pesz/6sztWico8k1SKopY8RUF5YuBZ+K2bn9rSpNDhlhJj6jvKI4ZGX/nG3W5Fy7OVuf82/MNKiZhyW3wPuv1QXkOvhGurzuDd9tSsyMuRVql35P2IODg7W669TdPa/W2ikbZwJLWMYqdUcDLWxjF21yznCPHh6snvVoPVnPX1RrqNQs4sewXj4B71il6w== </latexit><latexit sha1_base64="T0FA9/EKYXJYlGDZwnaCWpGtn7I=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKJHHUwbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35gZZJHPtOK9D1vDI6Nj4xGRlanpmdq46v3CQp4UKRTtMo1QdBX4uIpmItpY 6EkeZEn4cROIwuNoy+cNroXKZJvv6NhMnsX+RyHMZ+pqgTif29aWKu7FM7k6rNae+2Whueq5tAtdrctD01r0N2607PGoox25a/UAHZ0gRokAMgQSa4gg+cnqO4cJBRtgJuoQpiiTnBe5QIW1BLEEMn9Ar+l7Q7LhEE5obz5zVIa0S0atIaWOFNCnxFMVmNZvzBTsbdJB3lz3N3m7pH5ReMaEal4T+pesz/6sztWico8k1SKopY8RUF5YuBZ+K2bn9rSpNDhlhJj6jvKI4ZGX/nG3W5Fy7OVuf82/MNKiZhyW3wPuv1QXkOvhGurzuDd9tSsyMuRVql35P2IODg7W669TdPa/W2ikbZwJLWMYqdUcDLWxjF21yznCPHh6snvVoPVnPX1RrqNQs4sewXj4B71il6w== </latexit><latexit sha1_base64="T0FA9/EKYXJYlGDZwnaCWpGtn7I=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKJHHUwbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35gZZJHPtOK9D1vDI6Nj4xGRlanpmdq46v3CQp4UKRTtMo1QdBX4uIpmItpY 6EkeZEn4cROIwuNoy+cNroXKZJvv6NhMnsX+RyHMZ+pqgTif29aWKu7FM7k6rNae+2Whueq5tAtdrctD01r0N2607PGoox25a/UAHZ0gRokAMgQSa4gg+cnqO4cJBRtgJuoQpiiTnBe5QIW1BLEEMn9Ar+l7Q7LhEE5obz5zVIa0S0atIaWOFNCnxFMVmNZvzBTsbdJB3lz3N3m7pH5ReMaEal4T+pesz/6sztWico8k1SKopY8RUF5YuBZ+K2bn9rSpNDhlhJj6jvKI4ZGX/nG3W5Fy7OVuf82/MNKiZhyW3wPuv1QXkOvhGurzuDd9tSsyMuRVql35P2IODg7W669TdPa/W2ikbZwJLWMYqdUcDLWxjF21yznCPHh6snvVoPVnPX1RrqNQs4sewXj4B71il6w== </latexit><latexit sha1_base64="T0FA9/EKYXJYlGDZwnaCWpGtn7I=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKJHHUwbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35gZZJHPtOK9D1vDI6Nj4xGRlanpmdq46v3CQp4UKRTtMo1QdBX4uIpmItpY 6EkeZEn4cROIwuNoy+cNroXKZJvv6NhMnsX+RyHMZ+pqgTif29aWKu7FM7k6rNae+2Whueq5tAtdrctD01r0N2607PGoox25a/UAHZ0gRokAMgQSa4gg+cnqO4cJBRtgJuoQpiiTnBe5QIW1BLEEMn9Ar+l7Q7LhEE5obz5zVIa0S0atIaWOFNCnxFMVmNZvzBTsbdJB3lz3N3m7pH5ReMaEal4T+pesz/6sztWico8k1SKopY8RUF5YuBZ+K2bn9rSpNDhlhJj6jvKI4ZGX/nG3W5Fy7OVuf82/MNKiZhyW3wPuv1QXkOvhGurzuDd9tSsyMuRVql35P2IODg7W669TdPa/W2ikbZwJLWMYqdUcDLWxjF21yznCPHh6snvVoPVnPX1RrqNQs4sewXj4B71il6w== </latexit>
max<latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit><latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit><latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit><latexit sha1_base64="fRhaEeEcsmKyM4FbD/6o2DBM6ME=">AAADHXicjVLLSsNAFD3Gd31VXboJFsFVSSTauiu40Z2CVcGKTOKowbyYTEQp/obb+jPuxK34B/oT4p1rCrqoOiHJnXPPOTN35vpZFObacV6HrOGR0bHxicnK1PTM7Fx1fuEgTwsVyHaQRqk68kUuozCRbR3 qSB5lSorYj+Shf7Vl8ofXUuVhmuzr20yexOIiCc/DQGiCOp1Y6EsVd2Nxc3darTn1zUZz03NtE7hek4Omt+5t2G7d4VFDOXbT6gc6OEOKAAViSCTQFEcQyOk5hgsHGWEn6BKmKAo5L3GHCmkLYkliCEKv6HtBs+MSTWhuPHNWB7RKRK8ipY0V0qTEUxSb1WzOF+xs0EHeXfY0e7ulv196xYRqXBL6l67P/K/O1KJxjibXEFJNGSOmuqB0KfhUzM7tb1VpcsgIM/EZ5RXFASv752yzJufazdkKzr8x06BmHpTcAu+/VueT6+Ab6fK6N3y3KTEz5laoXfo9YQ8ODtbqrlN397xaa6dsnAksYRmr1B0NtLCNXbTJOcM9eniwetaj9WQ9f1GtoVKziB/DevkE9K6l7Q== </latexit>
Big bin
<latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfa SuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyvvu/fB+/qF6c43m Df4Z3s1vP+OmXQ==</latexit><latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfa SuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyvvu/fB+/qF6c43m Df4Z3s1vP+OmXQ==</latexit><latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfa SuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyvvu/fB+/qF6c43m Df4Z3s1vP+OmXQ==</latexit><latexit sha1_base64="7YWaFOoiJ6bvxIx1vD2sSJ4IxVg=">AAADH3icjVLLTttAFD2YPmj6ILRLNlYjpK4sBxwSdqjdlB2VGkACWtlmCCMc2xqPK1DEf7CFn+mu6pY/gJ+oeubWkdpFCmPZvnPuOWfmztykzHRlw/Bmzpt/9PjJ04VnrecvXr5abC+93qmK2qRqmBZZYfa SuFKZztXQapupvdKoeJxkajc5/eDyu9+UqXSRf7bnpTocx6NcH+s0toS+HFh1Zifv9chPdH7xtd0Jg3A9inqRHwa9tfV+v8dgY2MQDXp+NwhldNCM7aL9Cwc4QoEUNcZQyGEZZ4hR8dlHFyFKYoeYEDOMtOQVLtCitiZLkRETPeV3xNl+g+acO89K1ClXyfgaKn2sUFOQZxi71XzJ1+Ls0FneE/F0ezvnP2m8xkQtTojep5syH6pztVgcYyA1aNZUCuKqSxuXWk7F7dz/qypLh5KYi4+YN4xTUU7P2RdNJbW7s40lfytMh7p52nBr3P23uoSus29kIuueyd0WZJbCbbFdpj3hzw52VoNuGHQ/RZ3NraZxFrCMt3jH7uhjEx+xjSGdDS5xhWvvyvvu/fB+/qF6c43m Df4Z3s1vP+OmXQ==</latexit>
Thick bin<latexit sha1_base64="Ai3jA1mw9b8st1mFpS1HddRrCPo=">AAADI3icjVI9T9xAFBxM+LoQcEhJY+WElOpkX/i6Dokm6YjEARIgZC8LrM5nW/YagU78k7TwZ9JFaVKkT/5ExOzDJyXFJaxl++28mdl9uy8pUlPZMPw+5U2/mJmdm19ovVx8tbTsv145qPK6VLqv8jQvj5K 40qnJdN8am+qjotTxMEn1YTLYdfnDa11WJs/27W2hT4fxZWYujIotoTPfP7H6xo72r4waBInJ7s78dtgJt7rd3vsg7Gz3NnvdiEG0Hm1sbAZRJ5TRRjP2cv83TnCOHAo1htDIYBmniFHxOUaEEAWxU4yIlYyM5DXu0KK2JkuTERMd8HvJ2XGDZpw7z0rUiqukfEsqA6xRk5NXMnarBZKvxdmhk7xH4un2dst/0ngNiVpcEf2fbsx8rs7VYnGBbanBsKZCEFedalxqORW38+CPqiwdCmIuPme+ZKxEOT7nQDSV1O7ONpb8T2E61M1Vw63x65/VJXSdfCMjWfdG7jYnsxBui+0y7olgcnDQ7UTsoU/r7Z2PTePMYxVv8Y7dsYUdfMAe+nS+xmfc48G79754X71vT1Rv qtG8wV/D+/EIXsincA==</latexit><latexit sha1_base64="Ai3jA1mw9b8st1mFpS1HddRrCPo=">AAADI3icjVI9T9xAFBxM+LoQcEhJY+WElOpkX/i6Dokm6YjEARIgZC8LrM5nW/YagU78k7TwZ9JFaVKkT/5ExOzDJyXFJaxl++28mdl9uy8pUlPZMPw+5U2/mJmdm19ovVx8tbTsv145qPK6VLqv8jQvj5K 40qnJdN8am+qjotTxMEn1YTLYdfnDa11WJs/27W2hT4fxZWYujIotoTPfP7H6xo72r4waBInJ7s78dtgJt7rd3vsg7Gz3NnvdiEG0Hm1sbAZRJ5TRRjP2cv83TnCOHAo1htDIYBmniFHxOUaEEAWxU4yIlYyM5DXu0KK2JkuTERMd8HvJ2XGDZpw7z0rUiqukfEsqA6xRk5NXMnarBZKvxdmhk7xH4un2dst/0ngNiVpcEf2fbsx8rs7VYnGBbanBsKZCEFedalxqORW38+CPqiwdCmIuPme+ZKxEOT7nQDSV1O7ONpb8T2E61M1Vw63x65/VJXSdfCMjWfdG7jYnsxBui+0y7olgcnDQ7UTsoU/r7Z2PTePMYxVv8Y7dsYUdfMAe+nS+xmfc48G79754X71vT1Rv qtG8wV/D+/EIXsincA==</latexit><latexit sha1_base64="Ai3jA1mw9b8st1mFpS1HddRrCPo=">AAADI3icjVI9T9xAFBxM+LoQcEhJY+WElOpkX/i6Dokm6YjEARIgZC8LrM5nW/YagU78k7TwZ9JFaVKkT/5ExOzDJyXFJaxl++28mdl9uy8pUlPZMPw+5U2/mJmdm19ovVx8tbTsv145qPK6VLqv8jQvj5K 40qnJdN8am+qjotTxMEn1YTLYdfnDa11WJs/27W2hT4fxZWYujIotoTPfP7H6xo72r4waBInJ7s78dtgJt7rd3vsg7Gz3NnvdiEG0Hm1sbAZRJ5TRRjP2cv83TnCOHAo1htDIYBmniFHxOUaEEAWxU4yIlYyM5DXu0KK2JkuTERMd8HvJ2XGDZpw7z0rUiqukfEsqA6xRk5NXMnarBZKvxdmhk7xH4un2dst/0ngNiVpcEf2fbsx8rs7VYnGBbanBsKZCEFedalxqORW38+CPqiwdCmIuPme+ZKxEOT7nQDSV1O7ONpb8T2E61M1Vw63x65/VJXSdfCMjWfdG7jYnsxBui+0y7olgcnDQ7UTsoU/r7Z2PTePMYxVv8Y7dsYUdfMAe+nS+xmfc48G79754X71vT1Rv qtG8wV/D+/EIXsincA==</latexit><latexit sha1_base64="Ai3jA1mw9b8st1mFpS1HddRrCPo=">AAADI3icjVI9T9xAFBxM+LoQcEhJY+WElOpkX/i6Dokm6YjEARIgZC8LrM5nW/YagU78k7TwZ9JFaVKkT/5ExOzDJyXFJaxl++28mdl9uy8pUlPZMPw+5U2/mJmdm19ovVx8tbTsv145qPK6VLqv8jQvj5K 40qnJdN8am+qjotTxMEn1YTLYdfnDa11WJs/27W2hT4fxZWYujIotoTPfP7H6xo72r4waBInJ7s78dtgJt7rd3vsg7Gz3NnvdiEG0Hm1sbAZRJ5TRRjP2cv83TnCOHAo1htDIYBmniFHxOUaEEAWxU4yIlYyM5DXu0KK2JkuTERMd8HvJ2XGDZpw7z0rUiqukfEsqA6xRk5NXMnarBZKvxdmhk7xH4un2dst/0ngNiVpcEf2fbsx8rs7VYnGBbanBsKZCEFedalxqORW38+CPqiwdCmIuPme+ZKxEOT7nQDSV1O7ONpb8T2E61M1Vw63x65/VJXSdfCMjWfdG7jYnsxBui+0y7olgcnDQ7UTsoU/r7Z2PTePMYxVv8Y7dsYUdfMAe+nS+xmfc48G79754X71vT1Rv qtG8wV/D+/EIXsincA==</latexit>
Thin bin<latexit sha1_base64="UwaO423FkXZwrDBS1lcljUMtDX4=">AAADInicjVJNT9wwFBzSUmBbygJHLlFXlXpaObB83ZC4lBtILCABQkkwYJFNosRBoBW/hCv8md6qnirxA+BPIMaPrASHpXWU5HnezNjPflGemNIq9XfE+/Bx9NPY+ETj85fJr1PN6ZmdMquKWHfjLMmKvSg sdWJS3bXGJnovL3TYixK9G52vu/zuhS5Kk6Xb9irXh73wNDUnJg4toaPm1IHVl7a/fWZSPzLp9VGzpdqrneUFteirdhAEanGVgVqYV0sdP2grGS3UYzNrPuEAx8gQo0IPGiks4wQhSj77CKCQEztEn1jByEhe4xoNaiuyNBkh0XN+Tznbr9GUc+dZijrmKgnfgkof36nJyCsYu9V8yVfi7NBh3n3xdHu74j+qvXpELc6I/ks3YP6vztVicYIVqcGwplwQV11cu1RyKm7n/quqLB1yYi4+Zr5gHItycM6+aEqp3Z1tKPkHYTrUzeOaW+Hx3eoiug6/kb6seyl3m5GZC7fBdhn0hD882JlvB2ymrU5rbaNunHHM4Rt+sDuWsYaf2ERXOugGt7jzbr1f3m/vzwvVG6k1 s3gzvPtn/Tqm8g==</latexit><latexit sha1_base64="UwaO423FkXZwrDBS1lcljUMtDX4=">AAADInicjVJNT9wwFBzSUmBbygJHLlFXlXpaObB83ZC4lBtILCABQkkwYJFNosRBoBW/hCv8md6qnirxA+BPIMaPrASHpXWU5HnezNjPflGemNIq9XfE+/Bx9NPY+ETj85fJr1PN6ZmdMquKWHfjLMmKvSg sdWJS3bXGJnovL3TYixK9G52vu/zuhS5Kk6Xb9irXh73wNDUnJg4toaPm1IHVl7a/fWZSPzLp9VGzpdqrneUFteirdhAEanGVgVqYV0sdP2grGS3UYzNrPuEAx8gQo0IPGiks4wQhSj77CKCQEztEn1jByEhe4xoNaiuyNBkh0XN+Tznbr9GUc+dZijrmKgnfgkof36nJyCsYu9V8yVfi7NBh3n3xdHu74j+qvXpELc6I/ks3YP6vztVicYIVqcGwplwQV11cu1RyKm7n/quqLB1yYi4+Zr5gHItycM6+aEqp3Z1tKPkHYTrUzeOaW+Hx3eoiug6/kb6seyl3m5GZC7fBdhn0hD882JlvB2ymrU5rbaNunHHM4Rt+sDuWsYaf2ERXOugGt7jzbr1f3m/vzwvVG6k1 s3gzvPtn/Tqm8g==</latexit><latexit sha1_base64="UwaO423FkXZwrDBS1lcljUMtDX4=">AAADInicjVJNT9wwFBzSUmBbygJHLlFXlXpaObB83ZC4lBtILCABQkkwYJFNosRBoBW/hCv8md6qnirxA+BPIMaPrASHpXWU5HnezNjPflGemNIq9XfE+/Bx9NPY+ETj85fJr1PN6ZmdMquKWHfjLMmKvSg sdWJS3bXGJnovL3TYixK9G52vu/zuhS5Kk6Xb9irXh73wNDUnJg4toaPm1IHVl7a/fWZSPzLp9VGzpdqrneUFteirdhAEanGVgVqYV0sdP2grGS3UYzNrPuEAx8gQo0IPGiks4wQhSj77CKCQEztEn1jByEhe4xoNaiuyNBkh0XN+Tznbr9GUc+dZijrmKgnfgkof36nJyCsYu9V8yVfi7NBh3n3xdHu74j+qvXpELc6I/ks3YP6vztVicYIVqcGwplwQV11cu1RyKm7n/quqLB1yYi4+Zr5gHItycM6+aEqp3Z1tKPkHYTrUzeOaW+Hx3eoiug6/kb6seyl3m5GZC7fBdhn0hD882JlvB2ymrU5rbaNunHHM4Rt+sDuWsYaf2ERXOugGt7jzbr1f3m/vzwvVG6k1 s3gzvPtn/Tqm8g==</latexit><latexit sha1_base64="UwaO423FkXZwrDBS1lcljUMtDX4=">AAADInicjVJNT9wwFBzSUmBbygJHLlFXlXpaObB83ZC4lBtILCABQkkwYJFNosRBoBW/hCv8md6qnirxA+BPIMaPrASHpXWU5HnezNjPflGemNIq9XfE+/Bx9NPY+ETj85fJr1PN6ZmdMquKWHfjLMmKvSg sdWJS3bXGJnovL3TYixK9G52vu/zuhS5Kk6Xb9irXh73wNDUnJg4toaPm1IHVl7a/fWZSPzLp9VGzpdqrneUFteirdhAEanGVgVqYV0sdP2grGS3UYzNrPuEAx8gQo0IPGiks4wQhSj77CKCQEztEn1jByEhe4xoNaiuyNBkh0XN+Tznbr9GUc+dZijrmKgnfgkof36nJyCsYu9V8yVfi7NBh3n3xdHu74j+qvXpELc6I/ks3YP6vztVicYIVqcGwplwQV11cu1RyKm7n/quqLB1yYi4+Zr5gHItycM6+aEqp3Z1tKPkHYTrUzeOaW+Hx3eoiug6/kb6seyl3m5GZC7fBdhn0hD882JlvB2ymrU5rbaNunHHM4Rt+sDuWsYaf2ERXOugGt7jzbr1f3m/vzwvVG6k1 s3gzvPtn/Tqm8g==</latexit>
x<latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAFD24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr 7x9976++uGgSMs81IMwjdP8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKLGcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM44FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ +u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co</latexit><latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAFD24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr 7x9976++uGgSMs81IMwjdP8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKLGcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM44FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ +u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co</latexit><latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAFD24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr 7x9976++uGgSMs81IMwjdP8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKLGcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM44FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ +u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co</latexit><latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAFD24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr 7x9976++uGgSMs81IMwjdP8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKLGcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM44FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ +u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co</latexit>
y
<latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAFD24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4 uWr128am2+PirTMAzUM0ijNR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gTixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnt o0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4BdwygvQ==</latexit><latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAFD24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4 uWr128am2+PirTMAzUM0ijNR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gTixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnt o0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4BdwygvQ==</latexit><latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAFD24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4 uWr128am2+PirTMAzUM0ijNR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gTixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnt o0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4BdwygvQ==</latexit><latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAFD24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4 uWr128am2+PirTMAzUM0ijNR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gTixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnt o0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4BdwygvQ==</latexit>
z<latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAFD2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1 WYSprErGm7oh3HbsRPhe4FoSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wizxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2 jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</latexit><latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAFD2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1 WYSprErGm7oh3HbsRPhe4FoSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wizxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2 jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</latexit><latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAFD2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1 WYSprErGm7oh3HbsRPhe4FoSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wizxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2 jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</latexit><latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAFD2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1 WYSprErGm7oh3HbsRPhe4FoSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wizxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2 jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</latexit>
C[D2 , R1]
<latexit sha1_base64="Ud0G9ND0WH0tQkprDu66sI3rmHw=">AAACLHicbZDLSsNAFIYn9VbrrerSTbAILkpJ2ortrtAudFfFXiCJ YTKdtkMnF2YmQgl5IDe+iiAuLOLW53CSZqGtBwY+/v+cmTO/E1DChaYtlNzG5tb2Tn63sLd/cHhUPD7pcz9kCPeQT302dCDHlHi4J4igeBgwDF2H4oEzayf+4AkzTnzvQcwDbLlw4pExQVBIyS62IzO9xGATx4q0SrNxpVUb5RSqei2FerNRi00Xiilzo3ZsdGyzg6mAj9Xyva1b sV0saRUtLXUd9AxKIKuuXXwzRz4KXewJRCHnhq4FwoogEwRRHBfMkOMAohmcYEOiB13MrSjdM1YvpDJSxz6TxxNqqv6eiKDL+dx1ZGeyMl/1EvE/zwjFuGFFxAtCgT20fGgcUlX4apKcOiIMI0HnEiBiRO6qoilkEAmZb0GGoK9+eR361YperzTv6qXWbRZHHpyBc3AJdHANWuAG dEEPIPAMXsEHWCgvyrvyqXwtW3NKNnMK/pTy/QO2O6RQ</latexit>
C[Diso, D
2
 ]
<latexit sha1_base64="1QmBghvK41xa6tuIPaaMbuTrRSY=">AAACN3icbZDLSsNAFIYn9VbrLerSTbAILkpI2ortrtAudCMVbCuk sUymk3bo5MLMRCghb+XG13CnGxeKuPUNnKQVtPXAwHf+c87Mmd8JKeHCMJ6V3Mrq2vpGfrOwtb2zu6fuH3R5EDGEOyigAbt1IMeU+LgjiKD4NmQYeg7FPWfSTOu9e8w4CfwbMQ2x7cGRT1yCoJDSQL2K+9klFhs5dmzo9dqZUa6VMiiblQyq9Vol6XtQjJkXNxOrNfhJCA+Skkxb mAp4V7aTgVo0dCMLbRnMORTBPNoD9ak/DFDkYV8gCjm3TCMUdgyZIIjipNCPOA4hmsARtiT60MPcjrOVE+1EKkPNDZg8vtAy9fdEDD3Op54jO9OF+WItFf+rWZFwa3ZM/DAS2Eezh9yIaiLQUhO1IWEYCTqVABEjclcNjSGDSEirC9IEc/HLy9At62ZVr19Xi43LuR15cASOwSkw wTlogAvQBh2AwAN4AW/gXXlUXpUP5XPWmlPmM4fgTyhf38+hqac=</latexit>
V[D2 ]
<latexit sha1_base64="4h9zplLB5zUNrHNHq3jBQ/lS6Ig=">AAACKHicbZDLSsNAFIYn9VbrLerSTbAILqQkacV0ZcEudFfBXiCJ ZTKdtkMnF2YmQgl5HDe+ihsRRbr1SZymWWjrgYGP/z9n5szvRZRwoeszpbC2vrG5Vdwu7ezu7R+oh0cdHsYM4TYKach6HuSYkgC3BREU9yKGoe9R3PUmN3O/+4QZJ2HwIKYRdn04CsiQICik1FevEye7xGYjz030St261E3rIgPTqGZQq1vV1PGhGDM/6aR2s+80MRXw0XTTvlrW K3pW2ioYOZRBXq2++u4MQhT7OBCIQs5tQ4+Em0AmCKI4LTkxxxFEEzjCtsQA+pi7SbZjqp1JZaANQyZPILRM/T2RQJ/zqe/Jzvm6fNmbi/95diyGlpuQIIoFDtDioWFMNRFq89S0AWEYCTqVABEjclcNjSGDSMhsSzIEY/nLq9AxK0atUr+vlRt3eRxFcAJOwTkwwBVogFvQAm2A wDN4BR/gU3lR3pQvZbZoLSj5zDH4U8r3D1Tgoy0=</latexit>
E[D2 ]
<latexit sha1_base64="u3ku07W7rQKu7AW0koAGuT2+R1M=">AAACKHicbZDLSsNAFIYn9VbrLerSTbAILqQkbcV0ZcEKuqtgayGJ ZTKdtkMnF2YmQgl5HDe+ihsRRbr1SZykWWjrgYGP/z9n5szvhpRwoeszpbCyura+UdwsbW3v7O6p+wddHkQM4Q4KaMB6LuSYEh93BBEU90KGoedS/OBOrlL/4QkzTgL/XkxD7Hhw5JMhQVBIqa9exnZ2icVGrhPrlYZ5rlfNswyqRi2DesOsJbYHxZh58XVitfp2C1MBH6tO0lfL ekXPSlsGI4cyyKvdV9/tQYAiD/sCUci5ZeihcGLIBEEUJyU74jiEaAJH2JLoQw9zJ852TLQTqQy0YcDk8YWWqb8nYuhxPvVc2Zmuyxe9VPzPsyIxNJ2Y+GEksI/mDw0jqolAS1PTBoRhJOhUAkSMyF01NIYMIiGzLckQjMUvL0O3WjHqlcZdvdy8zeMogiNwDE6BAS5AE9yANugA BJ7BK/gAn8qL8qZ8KbN5a0HJZw7Bn1K+fwA6LqMc</latexit>
A B
E[D2 ]
<latexit sha1_base64="u3ku07W7rQKu7AW0koAGuT2+R1M=">AAACKHicbZDLSsNAFIYn9VbrLerSTbAILqQkbcV0ZcEKuqtgayGJZTKdtkMnF2YmQgl5HDe+ihsRRbr1SZykWWjrgYGP/z9n5szvhpRwoeszpbCyura+UdwsbW3v7O6p+wddHkQM4Q4KaMB6LuSYEh93BBEU 90KGoedS/OBOrlL/4QkzTgL/XkxD7Hhw5JMhQVBIqa9exnZ2icVGrhPrlYZ5rlfNswyqRi2DesOsJbYHxZh58XVitfp2C1MBH6tO0lfLekXPSlsGI4cyyKvdV9/tQYAiD/sCUci5ZeihcGLIBEEUJyU74jiEaAJH2JLoQw9zJ852TLQTqQy0YcDk8YWWqb8nYuhxPvVc2Zmuyxe9VPzPsyIxNJ2Y+GEksI/mDw0jqolAS1PTBoRhJOhUAkSMyF01NIYMIiGzLckQjMUvL0O3WjHqlcZdvdy8zeMogiNwDE6BAS5AE9yANugABJ7BK/gAn8qL8qZ8KbN5a0HJZw7Bn1K+fwA6LqMc</latexit>
Figure 3. Typical axial maps of the statistical descriptors described in Section II B 2. The various colormaps are bounded by the
following values: S0 ∈ [0,max(S0)], E[Diso] ∈ [0, 3.5] µm2/ms, E[D2∆] ∈ [0, 1], E[R1] ∈ [0, 0.8] s−1, V[Diso] ∈ [0, 0.9] µm4/ms2,
V[D2∆] ∈ [0, 0.1], V[R1] ∈ [0, 0.13] s−2, C[Diso, D2∆] ∈ [−0.3, 0.3] µm2/ms, C[Diso, R1] ∈ [−2.4, 2.4] × 10−4 µm2/ms2 and
C[D2∆, R1] ∈ [−0.08, 0.08] s−1. The bin-specific average intra-voxel orientation E[(θ, φ)] is color-coded for orientation according
to [red, green,blue] = [E[Dxx],E[Dyy],E[Dzz]]/max(E[Dxx],E[Dyy],E[Dzz]), where the average diffusivities E[Dii] are associ-
ated with the directions i = x, y, z corresponding to the "left-right", "anterior-posterior" and "superior-inferior" directions,
respectively. For a given bin, the intensity of the bin-specific maps equals the voxel-wise average fraction fbin of components
belonging to this bin. The segmentation map is colored according to [red, green, blue] = [fthin, fthick, fbig]/max(fthin, fthick, fbig).
0.1
<latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit>
0.9
<latexit sha1_base64="ysoZp8cnhoXwukNgsqAmOJl17Yk=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLa/fzpuZ9dt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTnd/od2h3PP73uubQLX8yXwvTfeW9vtOjI6aMZh3r7FGc6RI0KNFAoZNOMEASo+Y7hwUBCbYEGsZBRLXuESLWprshQZAdEZ5ylX4wbNuDaelagj7pLwLam0sUdNTl7J2OxmS74WZ4Ou8l6Ip/m3Ob9h45US1fhI9D7dk vm/OlOLxgV8qSFmTYUgprqocanlVMyf239UpelQEDPxOfMl40iUy3O2RVNJ7eZsA8n/FKZBzTpquDV+/bO6kK6rb2Qh+36Wu83JLITbYrsse8JeHZy87rpO133vdQbvmsbZxEvs4hW7o4cBDnCIIZ2nuMI1bqxr64v11fr2m2qtNZoX+GtY3+8AUxahBw==</latexit><latexit sha1_base64="ysoZp8cnhoXwukNgsqAmOJl17Yk=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLa/fzpuZ9dt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTnd/od2h3PP73uubQLX8yXwvTfeW9vtOjI6aMZh3r7FGc6RI0KNFAoZNOMEASo+Y7hwUBCbYEGsZBRLXuESLWprshQZAdEZ5ylX4wbNuDaelagj7pLwLam0sUdNTl7J2OxmS74WZ4Ou8l6Ip/m3Ob9h45US1fhI9D7dk vm/OlOLxgV8qSFmTYUgprqocanlVMyf239UpelQEDPxOfMl40iUy3O2RVNJ7eZsA8n/FKZBzTpquDV+/bO6kK6rb2Qh+36Wu83JLITbYrsse8JeHZy87rpO133vdQbvmsbZxEvs4hW7o4cBDnCIIZ2nuMI1bqxr64v11fr2m2qtNZoX+GtY3+8AUxahBw==</latexit><latexit sha1_base64="ysoZp8cnhoXwukNgsqAmOJl17Yk=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLa/fzpuZ9dt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTnd/od2h3PP73uubQLX8yXwvTfeW9vtOjI6aMZh3r7FGc6RI0KNFAoZNOMEASo+Y7hwUBCbYEGsZBRLXuESLWprshQZAdEZ5ylX4wbNuDaelagj7pLwLam0sUdNTl7J2OxmS74WZ4Ou8l6Ip/m3Ob9h45US1fhI9D7dk vm/OlOLxgV8qSFmTYUgprqocanlVMyf239UpelQEDPxOfMl40iUy3O2RVNJ7eZsA8n/FKZBzTpquDV+/bO6kK6rb2Qh+36Wu83JLITbYrsse8JeHZy87rpO133vdQbvmsbZxEvs4hW7o4cBDnCIIZ2nuMI1bqxr64v11fr2m2qtNZoX+GtY3+8AUxahBw==</latexit><latexit sha1_base64="ysoZp8cnhoXwukNgsqAmOJl17Yk=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLa/fzpuZ9dt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTnd/od2h3PP73uubQLX8yXwvTfeW9vtOjI6aMZh3r7FGc6RI0KNFAoZNOMEASo+Y7hwUBCbYEGsZBRLXuESLWprshQZAdEZ5ylX4wbNuDaelagj7pLwLam0sUdNTl7J2OxmS74WZ4Ou8l6Ip/m3Ob9h45US1fhI9D7dk vm/OlOLxgV8qSFmTYUgprqocanlVMyf239UpelQEDPxOfMl40iUy3O2RVNJ7eZsA8n/FKZBzTpquDV+/bO6kK6rb2Qh+36Wu83JLITbYrsse8JeHZy87rpO133vdQbvmsbZxEvs4hW7o4cBDnCIIZ2nuMI1bqxr64v11fr2m2qtNZoX+GtY3+8AUxahBw==</latexit>
CC + CING
z
<latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAF D2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1WYSprErGm7oh3HbsRPhe4F oSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wi zxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2 zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</lat exit><latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAF D2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1WYSprErGm7oh3HbsRPhe4F oSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wi zxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2 zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</lat exit><latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAF D2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1WYSprErGm7oh3HbsRPhe4F oSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wi zxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2 zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</lat exit><latexit sha1_base64="ZzwSsMFXUiFeqDvuY7yZDh3pzcY=">AAADEnicjVLLSsNAF D2N7/qqunQTLIKrkGpq605wo7sW7ANqkSSdajBNQjIRtfgFbvVn3Ilbf8A/0J8Q71xT0EXVCUnunHvOmbkz14l8L5Gm+ZrTJianpmdm5/LzC4tLy4WV1WYSprErGm7oh3HbsRPhe4F oSE/6oh3Fwh44vmg5Fwcq37oUceKFwbG8jkR3YJ8FXt9zbUlQ/ea0UDQNc9eyypZuGuWd3UqlTMHeXtWqlvWSYfIoIhu1sPCBE/QQwkWKAQQCSIp92Ejo6aAEExFhXQwJiynyOC9wi zxpU2IJYtiEXtD3jGadDA1orjwTVru0ik9vTEodm6QJiRdTrFbTOZ+ys0LHeQ/ZU+3tmv5O5jUgVOKc0L90I+Z/daoWiT6qXINHNUWMqOrczCXlU1E7179VJckhIkzFPcrHFLusHJ2 zzpqEa1dna3P+jZkKVXM346Z4/7U6h1zH38iQ173iuw2JGTE3T+0y6gl9fNDcNkqmUapbxf2jrHFmsY4NbFF3VLCPQ9TQ4J3e4R4P2r32qD1pz19ULZdp1vBjaC+fqpmg0Q==</lat exit>
y
<latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAF D24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4uWr128am2+PirTMAzUM0ij NR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gT ixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8 ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnto0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4Bdwygv Q==</latexit><latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAF D24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4uWr128am2+PirTMAzUM0ij NR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gT ixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8 ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnto0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4Bdwygv Q==</latexit><latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAF D24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4uWr128am2+PirTMAzUM0ij NR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gT ixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8 ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnto0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4Bdwygv Q==</latexit><latexit sha1_base64="L5YQG6nUG0TkY7IwbpMfUOmf6Zg=">AAADEnicjVLLTttAF D24tA3pK7RLNhZRJVaRnSZAdkjdtLtEIhApRch2BmrFL9njqlHEF3Sb/kx3FVt+gD+An0CcuXWksgjtWLbvnHvOmbkz18+isNCOc71mPVl/+ux5baP+4uWr128am2+PirTMAzUM0ij NR75XqChM1FCHOlKjLFde7Efq2J9+NPnjbyovwjQ51LNMncTeeRKehYGnCQ1mp42m03L22u3eB9tp7fd2e22Xgdtxu91d2205MpqoRj9t3OELJkgRoEQMhQSacQQPBZ8xXDjIiJ1gT ixnFEpe4QJ1akuyFBke0Sm/55yNKzTh3HgWog64SsQ3p9LGe2pS8nLGZjVb8qU4G3SV91w8zd5m/PuVV0xU4yvRf+mWzP/VmVo0zrAvNYSsKRPEVBdULqWcitm5/VdVmg4ZMRNPmM8 ZB6JcnrMtmkJqN2frSf5GmAY186Dilrh9tDqfrqtvZC7rfpe7TcnMhFtnuyx7wl4dHLVbLnto0GkefK4ap4YtbGOH3bGHA3xCH0PZ6Q8s8NNaWL+s39blH6q1Vmne4cGwru4Bdwygv Q==</latexit>
x
<latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAF D24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr7x9976++uGgSMs81IMwjdP 8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKL GcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM4 4FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ+u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co< /latexit><latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAF D24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr7x9976++uGgSMs81IMwjdP 8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKL GcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM4 4FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ+u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co< /latexit><latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAF D24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr7x9976++uGgSMs81IMwjdP 8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKL GcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM4 4FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ+u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co< /latexit><latexit sha1_base64="EIAeTgdHbpSoKgJnS8v2kWzF6pU=">AAADEnicjVLLTttAF D24Lwi0DWXJxmpUiVU0DqGQXSQ2sEukBpBohGxnoFYc27LHFSjqF3QLP9NdxZYf4A/gJxBnbh2pXQQ6lu07555zZu7MDbI4KoxStwvOi5evXr9ZXKotr7x9976++uGgSMs81IMwjdP 8KPALHUeJHpjIxPooy7U/CWJ9GIx3bf7wu86LKE2+mItMDyf+WRKdRqFvCPXPT+oN1ey0tzfVlquanueprQ4DtdlSn9uu11QyGqhGL60/4CtGSBGixAQaCQzjGD4KPsfwoJARG2JKL GcUSV7jB2rUlmRpMnyiY37PODuu0IRz61mIOuQqMd+cShefqEnJyxnb1VzJl+Js0XneU/G0e7vgP6i8JkQNvhF9Tjdj/q/O1mJwih2pIWJNmSC2urByKeVU7M7dv6oydMiI2XjEfM4 4FOXsnF3RFFK7PVtf8nfCtKidhxW3xP2T1QV0nX8jU1n3XO42JTMTbo3tMusJd35w0Gp6bKZ+u9HdrxpnEev4iA12xza62EMPA9npT1ziyrl0fjm/nes/VGeh0qzhn+HcPAJAe6Co< /latexit>
0.1
<latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit>
0.1
<latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit><latexit sha1_base64="LYiJ7WKb2NN6t2VdEsPEqZwnAUE=">AAADFHicjVJNb9NAFJyaFkpaIIUjF6tRJU6RjQxxbpF6KbeiNm2kNEK2uw1W/CV7jYii/oRe2z/DDXHlzj+AP1F19uF IcAhlLdtv583M7tt9YZHElXacH2vWg/WNh482H7e2tp88fdbeeX5S5XUZqWGUJ3k5CoNKJXGmhjrWiRoVpQrSMFGn4Wzf5E8/qbKK8+xYzws1SYNpFl/EUaAJHTld90O743T7Pb/vubYJXM+XwPfeeG9tt+vI6KAZh3n7Fmc4R44INVIoZNCMEwSo+IzhwkFBbIIFsZJRLHmFS7SorclSZAREZ/xOORs3aMa58axEHXGVhG9JpY09anLySsZmNVvytTgbdJX3QjzN3ub8h41XSlTjI9H7d Evm/+pMLRoX8KWGmDUVgpjqosalllMxO7f/qErToSBm4nPmS8aRKJfnbIumktrN2QaS/ylMg5p51HBr/PpndSFdV9/IQtb9LHebk1kIt8V2WfaEvTo4ed112Vvvvc7gXdM4m3iJXbxid/QwwAEOMaTzFFe4xo11bX2xvlrfflOttUbzAn8N6/sdPaag/w==</latexit>
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<latexit sha1_base64="O7e17HfRb4MZcnLYAW+0fXSLQvI=">AAACI3icbZBNS8MwGMfT+TbnW9Wjl+IQPOhot4mdp4EXvU1wL9CWkWbpFpamJUmF UfpdvPhVvHhQhhcPfhezbgfdfCDw4/9/nuTJ348pEdI0v7TC2vrG5lZxu7Szu7d/oB8edUSUcITbKKIR7/lQYEoYbksiKe7FHMPQp7jrj29nfvcJc0Ei9ignMfZCOGQkIAhKJfX1m9TNL3H40PdSs9Kwr8yqfZFD1arlUG/Ytcy6DPpuCOWIh6kcEZZlfb1sVsy8jFWwFlAGi2r19ak7iFASYiYRhUI4lhlLL4 VcEkRxVnITgWOIxnCIHYUMhlh4ab5eZpwpZWAEEVeHSSNXf0+kMBRiEvqqc7alWPZm4n+ek8jA9lLC4kRihuYPBQk1ZGTMAjMGhGMk6UQBRJyoXQ00ghwiqWItqRCs5S+vQqdaseqVxkO93LxfxFEEJ+AUnAMLXIMmuAMt0AYIPINX8A4+tBftTZtqn/PWgraYOQZ/Svv+AaSjoUo=</latexit>
Eˆ[R1] (s
 1)
<latexit sha1_base64="+jqcrr8ot51zlg2uv/O008MpDNA=">AAACO3icbZBLSwMxFIUzPmt9VV26CRZBQctMW7HFTUEE3dVitTAzlkyatqGZB0lGKGH+lxv/hDs3blwo4ta96bSCVi8EPs65N7k 5XsSokKb5ZMzMzs0vLGaWsssrq2vruY3NaxHGHJMmDlnIWx4ShNGANCWVjLQiTpDvMXLjDU5H/s0d4YKGwZUcRsT1US+gXYqR1FI711BOeonNe56rzEK1cmQWKwcpFK1SCuVqpZQ4fSSV4yPZ5746SxK70bZc5wTufWsiuVWHVrKftHN5s2CmBf+CNYE8mFS9nXt0OiGOfRJIzJAQtmVG0lWIS4oZSbJOLEiE8AD1iK0xQD4RrkrXTuCuVjqwG3J9AglT9eeEQr4QQ9/TnaNFxbQ3Ev/z7Fh2K66iQRRLEuDx Q92YQRnCUZCwQznBkg01IMyp3hXiPuIISx13VodgTX/5L1wXC1a5UL0s52sXkzgyYBvsgD1ggWNQA+egDpoAg3vwDF7Bm/FgvBjvxse4dcaYzGyBX2V8fgFl9qrg</latexit>
Figure 4. Axial greyscale maps of the fraction of non thin-bin components 1 − fthin with superimposed ODFs colored by
local orientation (with x, y and z corresponding to the "left-right", "anterior-posterior" and "superior-inferior" directions,
respectively) and by Eˆ[R1] (see Section II B 3). The middle insets zoom on a voxel containing a fiber crossing between the
corpus callosum (CC) and the cingulum (CING), and presents the estimated orientation-colored and Eˆ[R1]-colored ODFs for
this voxel. While differences in Eˆ[R1] seem to exist between CC and CING, such differences may also exist in the regions where
the CST’s pyramidal tracts are located (blue circles), as indicated by the greener Eˆ[R1]-colored ODFs therein.
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Figure 5. Boxplots of the medians of the orientation-resolved means E˚[χ] obtained from MC-DPC (see Equation 4) within
the regions of interest drawn in the left panel (white-lined boxes), showing two axial slices of the orientation-colored average
fraction of thin-bin components fthin. For a given boxplot, the horizontal line and whiskers indicate the median and the range
between the first and third quartiles of the medians of the orientation-resolved means E˚[χ], respectively. The chosen regions
of interest focus on crossing areas between the corpus callosum (CC) and the cingulum (CING). Each MC-DPC cluster (and
associated orientation-resolved means) is robustly assigned to one of these bundles depending on whether its median orientation
is closer to the x "left-right" direction (CC) or to the y "anterior-posterior" direction (CING). The asterisks report the results
of non-parametric Mann-Whitney U -tests assessing whether or not two orientation-resolved means E˚[χ] assigned to distinct
bundles are sampled from identically shaped non-median-shifted continuous distributions (null hypothesis H0). The p-values
resulting from these tests inform on the acceptance or rejection of H0 at a certain significance level: 0.05 ≤ p < 0.1 (*) and
0.01 ≤ p < 0.05 (**).
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Figure 6. Equivalent of Figure 5 for regions of interest focusing on crossing areas between the corpus callosum (CC), the arcuate
fasciculus (AF) and the corticospinal tract (CST) in the posterior corona radiata. Each MC-DPC cluster (and associated
orientation-resolved means) is robustly assigned to one of these bundles depending on whether its median orientation is closer
to the x "left-right" direction (CC), to the y "anterior-posterior" direction (AF), or to the z "superior-inferior" direction (CST).
The asterisks report the results of non-parametric Mann-Whitney U -tests assessing whether or not two orientation-resolved
means E˚[χ] assigned to distinct bundles are sampled from identically shaped non-median-shifted continuous distributions (null
hypothesis H0). The p-values resulting from these tests inform on the acceptance or rejection of H0 at a certain significance
level: 0.05 ≤ p < 0.1 (*), 0.01 ≤ p < 0.05 (**) and p < 0.01 (***).
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